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A Revision of the Wasp Tribe Palarini Schrottky, 1909 
(Hymenoptera: Apoidea: Crabronidae) 


Wojciech J. Pulawski! and Michael A. Prentice 
'California Academy of Sciences, 55 Music Concourse Drive, San Francisco, € ‘alifornia 94118, USA; 
Email: wpulawski(@calacademy.org 


The tribe Palarini, including the genera Mesopalarus Brauns and Palarus Latreille, 
is redefined and revised for the first time. Mesopalarini Lomholdt, 1985, are syn- 
onymized with Palarini Schrottky, 1909. A cladistic analysis of the tribe is per- 
formed, and a key to species of Palarus is provided. In Palarus, one new species is 
described by Pulawski: arabicus (Saudi Arabia), and the following five by Pulawski 
and Prentice: furtivus (Namibia, South Africa), gao (Burkina Faso, Mali), jaxartes 
(Kazakhstan. Turkmenistan), gynaecotrichus (Burkina Faso, Ivory Coast, Togo), and 
nama (Namibia, South Africa), while Palarus handlirschi var. nigrior Arnold, 1923, is 
raised to a subspecies of maculatus and Palarus handlirschi var. occidentalis Arnold 
to full species rank. Palarus almeriensis Gayubo, Asis, and Tormos, 1992 is reduced 
to a subspecies of ambustus Klug, 1845. The following are new synonyms in Palarus: 
aurantiacus Radoszkowski, 1893, spinolae de Saussure, 1854, spinolae niger de Beau- 
mont, 1949, and /eleji Nemkovy, 2005 = fulviventris Latreille, 1812; beaumonti Bytin- 
ski-Salz, 1957, and incertus Radoszkowski, 1893 = funerarius F. Morawitz, 1889; 
fabius Nurse, 1903 = laetus Klug, 1845; fortistriolatus Cameron, 1907 = variegatus 
(Fabricius, 1781); handlirschi Brauns, 1911 = maculatus Dahlbom, 1845; hastatifrons 
africanus de Beaumont, 1949, and hastatifrons oceanicus de Beaumont = /astatifrons 
Turner, 1919; multiguttatus Arnold, 1960, rothschildi Magretti, 1908, and rothschildi 
croesus Arnold, 1951 = oneili Brauns, 1899; rochei Guichard, 1988 = bisignatus 
F. Morawitz, 1890. 


The tribe Palarini is an Old World group of apoid wasp comprised of the genera Palarus and 
Mesopalarus that represent one of the most morphologically and biologically divergent groups of 
Crabroninae. The members of the tribe are, for the most part, recognizable at a distance by their 
often brightly marked, robust body. Although including only two genera, the tribe is diverse mor- 
phologically, particularly with respect to the gaster. 

Until recently, Palarini included the single genus Pa/arus (Bohart and Menke, 1976), whereas 
the phylogenetic affinities of Mesopalarus had been problematic, partly because the male was 
unknown. Brauns (1899) thought Mesopalarus was a relative of Palarus, and Arnold (1923) sug- 
gested affinity with the miscophine genus Paranysson, based on similarities in overall coloration, 
body, and head form. Bohart and Menke (1976) placed Mesopa/arus in the Miscophini as a distant 
relative of Paranysson, although pointing out similarities with, of all taxa, the philanthine genus 
Pseudoscolia. \t is now clear, however, that characters shared by Mesopalarus and Miscophini are 
symplesiomorphic, and are not a proper basis for associating these taxa. Gess (1996) described the 
male and found several characters to link Mesopalarus with Palarus, and Prentice (1998, unpub- 
lished doctoral thesis) placed Mesopalarus in Palarini. Although close relatives, the two genera are 
widely divergent in a range of characters, as detailed below. 
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TECHNICAL TERMS.— Most morphological terms used here are as in Bohart and Menke 
(1976), but the following are different, may be unfamiliar, need further clarification, or are new. 
Several of these terms follow Prentice (1998). 


Adductor convexity: the convex median surface of the base of the mandible. 

Adductor ridge swelling: the ventral (= posterior) convexity that forms the apical margin of the 
posteroventral mandibular notch. See also posteroventral subbasal mandibular tooth. 

Adlateral carina: a carina next to the lateral margin, e.g., the oblique carina on each side of the 
basal concavity of tergum I, or the longitudinal carina near the lateral free margin of male ter- 
gum VII. 

Admarginal carina of propodeum: a new term for the transverse carina near the propodeal hind- 
margin (just above the gastral articulation) that extends laterad to the hindcoxa. 

Anterior pronotal groove: a new term indicating a transverse groove near the anterior margin of 
the pronotum. 

Condylar ridge: a ridge on the ventral surface of the mandible that extends from near the mandibu- 
lar condyle to near the outer mandibular apex. In Palarini, a portion of the ridge is expanded 
to form the posteroventral subbasal mandibular tooth. 

Disk: central, convex part of a sclerite, e.g., scutal disk, scutellar disk. 

Episcrobal area: the portion of the mesopleuron above the scrobal groove and below the subalar 
fossa (from Budrys, 1990, 1993). Bohart and Menke (1976) called it the hypoepimeral area, a 
morphologically inaccurate term meaning “area under the epimeron”. 

Frontal swelling: a raised, conspicuously convex part of the frons above and between the anten- 
nal sockets and below the midocellus. 

Galeal crease: a transversely to longitudinally oriented line of articulation or reduced sclerotiza- 
tion on the galea. The crease arises near the base of the maxillary palpus. 

Genitalia: the basal and apical portions are separated by a prominent bend. 

Gonocoxite: the paired, lateral-most, forceps-like part of the male genitalia. This has often been 
termed the gonostyle (e.g., Bohart and Menke 1976), but recent apoid wasp workers have pre- 
ferred gonocoxite (e.g., Prentice 1998; Melo 1999), as used by others (e.g., Michener 1944; E. 
Smith 1970). 

Humeral plate: a sclerotized plate located basad of the origin of the costal and subcostal veins of 
the forewing and partly covered by the tegula. 

Inner subbasal mandibular tooth and notch: a tooth and associated notch of the cutting edge of 
the basal half of the mandible (the cutting edge is the trimmal carina of Michener and Fraser, 
1978). 

Intersubmarginal veins: the 1‘‘ and 24 radiomedian crossveins of the forewing. 

Lateroclypeal notch: a small, discrete notch on the clypeal free margin positioned near the ven- 
tral end of the lateroclypeal sulcus. Typically the notch opposes the subbasal mandibular 
notch. 

Lateroclypeal sulcus: a vertical sulcus emerging from the anterior tentorial pit and separating the 
median part of the clypeus, or medioclypeus, from the lateral portion, or lateroclypeus 
(Lomholdt, 1985). The sulcus corresponds to the lateroclypeal ridge on the inner wall of the 
head. 

Lateroclypeus: the lateral portion of the clypeus, laterad of the lateroclypeal sulcus (Lomholdt, 
1985). 

Macula (adjective: maculate): a white, yellowish, or yellow spot caused by underlying pterine 
pigment showing through translucent cuticle. 
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Medioclypeus: the area between the lateroclypeal sulci (Lomholdt, 1985). 

Midocellar width: the diameter of the midocellus measured transversely. This measure is made 
from the very edge of the ocellar lens which is typically slightly beyond the light area of the 
ocellus. We prefer this term to “midocellar diameter” because the midocellus is oval in the 
Palarus latifrons species group. 

Ocellar triangle: the area between the ocelli and the ocelli themselves. 

Ocellocular distance: shortest distance between lateral ocellus and compound eye. 

Orbit: the very margin of the cranium in contact with the compound eye (i. e., the ocular sclerite). 

Paraocular macula: a macula that covers nearly all of the paraocular area below the vertex, but is 
absent from the rest of the frontal area. 

Posteroventral subbasal mandibular tooth: an obtuse tooth on the basal portion of the posterior 
edge of the mandible that represents an expansion of the basal portion of the condylar ridge. 
The tooth forms the proximal margin of the posteroventral mandibular notch (= externoven- 
tral mandibular notch of Bohart and Menke, 1976), 

Precoxal carina: an obtuse, vertically oriented and sometimes barely indicated mesopleural cari- 
na before the midcoxa in some members of the variegatus group of Palarus. Bohart and 
Menke (1976) called an analogous structure of some Crabronini either the precoxal carina or 
verticaulus. We prefer the precoxal carina because the term verticaulus implies a grooved form 
(aulon 1s Greek for channel). 

Preepisternal area: part of mesopleuron anterad of episternal sulcus, frequently (e.g., Bohart and 
Menke, 1976) but incorrectly called the prepectus. 

Pronotal collar: the posterior, typically raised portion of the pronotum. The anterior boundary of 
the collar is formed by the streptaulus. 

Propleural hamus: a curved lamella at the posterolateral corner of the propleuron. 

Pygidial process, lateral: a new term to describe the toothlike elaboration of the pygidial carina 
of the males of Palarini (except for the maculatus group of Palarus). The process is mostly 
preapical, but more basal in the interruptus group of Palarus and in Palarus laetus. 

Pygidial process, median: a new term to describe the toothlike median apex of tergum VII in some 
male Palarus. 

Scutal flange (Bohart and Menke 1976:409, 453; Menke 1988): a curving lateral scutal carina that 
borders the tegula. Called parascutal carina by Tulloch (1935), Gibson (1985), and Ronquist 
and Nordlander (1989). 

Scutellar flange: posterolateral, translucent margin of scutellum, posterad of lateral fossa. 

Scutellum: shortened term for mesoscutellum. 

Scutum: shortened term for mesoscutum. 

Setae 

reflective: generally thick setae that prominently reflect light from their internal surface and 
often impart a silvery appearance to the frons and, in some species, to parts of the thorax and 
propodeum. 

sinuous: generally thin and often elongate setae, subtly sinuous in shape. These setae may impart 
a slight woolly appearance to the gena and propodeum, as in the maculatus group. 

Simple: without any specialized structure or modification, e.g., the simple second sternum of the 
females of Mesopalarus and most Palarus. 

Sternum, tergum: abbreviated terms for gastral sternum, gastral tergum. 

Streptaulus: a transverse pronotal sulcus that extends between the bases of the pronotal lobes and 
separates the collar from the anterior pronotal rim. 
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SOURCES OF MATERIAL.— This study is based on the examination of 4,997 specimens. The fol- 
lowing is a list of institutional and personal collections where the material is housed (the capital- 
ized abbreviations preceding the names are used in the text to designate these collections; the name 
of the contact person is omitted if no material was borrowed for this study): 


AMG: Albany Museum, Grahamstown, South Africa (Friedrich W. Gess). 

AMNH: American Museum of Natural History, New York, New York, USA (James M. Carpenter, John S. 
Ascher). 

BALDOCK: David W. Baldock, Milford, Surrey, United Kingdom (personal collection). 

BMNH: The Natural History Museum, London, Great Britain, formerly British Museum (Natural History) 
(George Else). 

CAS: California Academy of Sciences, San Francisco, California, USA. 

CSE: Christian Schmid-Egger, Herrsching-Breitbrunn, Germany (personal collection). 

DB: Denis Brothers, School of Biological and Conservation Sciences, University of KwaZulu-Natal, 
Scottsville, South Africa (personal collection). 

FSAG: Faculté Universitaire des Sciences Agronomiques, Gembloux, Belgium (Alain Pauly). 

KU: Snow Entomology Collection, University of Kansas Natural History Museum (Zachary H. Falin). 

KRAKOW: Zaklad Systematyki i Ewolucji Zwierzat, Polska Akademia Nauk, Krakow, Poland (Waldemar 
Celary). 

LACM: Natural History Museum of Los Angeles County, Los Angeles, California, USA (Roy R.Snelling). 

LAUSANNE: Musée Cantonal de Zoologie, Lausanne, Switzerland. 

MILANO: Musco Regionale di Science Naturali, Milano, Italy, 

MNHN: Muséum National d’Histoire Naturelle, Paris, France (Claire Villemant). 

MS: Maximilian Schwarz, Ansfelden near Linz, Austria (personal collection). 

MUNSTER: Westfialisches Miiseum fiir Naturkunde, Miinster, Germany. 

NHMW: Naturhistorisches Museum, Wien, Austria (the late Stefan Schédl). 

NRS: Naturhistoriska Riksmuseet, Stockholm, Sweden. 

OHL: Michael Ohl, Berlin, Germany (personal collection). 

OOLM: Oberésterreiches Landesmuseum, Linz, Austria (Fritz Gusenleitner). 

OXUM: Oxford University Museum of Natural History, Oxford, United Kingdom. 

PPRI: Plant Protection Research Institute, Pretoria, South Africa (Connal D. Eardley). 

RMNH: Nationaal Natuurhistorisch Museum, Leiden, the Netherlands, formerly Rijksmuseum van Natu- 
urlijke Historie (Kees van Achterberg). 

SAM: South African Museum, Iziko Museums of Cape Town, Cape Town, South Africa (Margie Cochrane). 

STUTTGART: Staatliches Museum fiir Naturkunde in Stuttgart, Stuttgart, Germany (Till Osten via Michael 
Ohl). 

TMP: Transvaal Museum, Pretoria, South Africa (Barbara Dombrowski, Martin Kruger). 

UCD: Bohart Museum of Entomology, University of California, Davis, California, USA (Steven L. Heydon). 

USNM: United States National Museum of Natural History, Smithsonian Institution, Washington, D.C., USA 
(the late Karl V. Krombein). 

USU: Utah State University, Logan, Utah, USA (Terry L. Griswold). 

ZMHU: Zoologisches Museum der Humboldt Universitat, Berlin, Germany (Frank Koch). 

ZMMU: Zoological Museum, Moscow State University, Russia (Alexandr V. Antropoy). 

ZMUC: Zoological Museum, University of Copenhagen, Copenhagen, Denmark (Lars Bjorn Vilhelmsen). 
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PALARINI SCHROTTKY 


Palarini Schrottky, 1909:249, Based on Palarus Latreille, 1802 (stem: Pal/ar). Originally spelled Palaridae. 
Palarini Borner, 1919:185. Based on Palarus Latreille (stem: Palar-). 
Mesopalarini Lomholdt, 1985:22. Based on Mesopalarus Brauns (stem: Mesopalar). New synonym. 


AUTHORSHIP.— Menke (1997) accepted Borner (1919) as the author of Palarini, but Menke 
and Pulawski (2002) demonstrated that the name was first used by Schrottky (1909:249). 

RECOGNITION.— Palarini may be recognized as members of Crabroninae by the following 
combination: lack of a preapical tooth on the inner mandibular margin, presence of a posteroven- 
tral subbasal mandibular tooth or step in most species, lack of volsella, and the presence of a sin- 
gle midtibial spur (spur lacking in three species of Palarus), The tribe has the other characters of 
the subfamily, as listed by Bohart and Menke (1976), with the only exception that the clypeus is 
somewhat lengthened in some species (Palarus bisignatus and hastatifrons), rather than transverse. 
The larvae of Palarus (unknown in Mesopalarus) are also clearly identifiable as Crabroninae by 
their preapical anus (Grandi, 1961; Gayubo et al., 1992), an important synapomorphy of the sub- 
family. 

The tribe differs from other Crabroninae in the separation of the antennal socket from the epis- 
tomal sulcus by at least 0.5 antennal socket diameter (e.g., Figs. 2a, 49a, b); a longitudinal orien- 
tation of the galeal crease (Figs. 2e, 7a); the female labrum divided by a transverse carina into basal 
and apical portions (carina conspicuous except concealed by clypeus in Mesopalarus and the mac- 
ulatus group of Palarus); a highly modified male tergum VII that in most species bears two or three 
processes; presence of an adlateral carina on male tergum VII (carina tooth-like in Mesopalarus, 
tubercle-like in Palarus latifrons, absent in Palarus interruptus and gynaecotrichus); and a promi- 
nently raised transverse elevation on male sternum II. In the other Crabroninae, the antennal sock- 
et is in contact with the epistomal sulcus except in 7rvpoxylon and Pisoxvlon (in which, unlike 
Palarini, the inner orbit is emarginate); the galeal crease is oriented transversely across the galea 
(except longitudinally in Laphyragogus ajjer de Beaumont, pictus Kohl, and visnagae de Beau- 
mont, and in Zachysphex mkomazi Pulawski); the labrum has no transverse carina; male tergum VII 
is simple and has no adlateral carina; and male sternum II has no transverse elevation (except in 
most Larrisson rieki Menke). 

DESCRIPTION.— In addition to the above characters, Palarini share the following: maxillary 
palpus short, shorter than half length of stipes; labial palpus short, shorter than half length of pre- 
mentum; paramandibular process not lengthened, not fused with clypeus; postspiracular carina of 
mesopleuron absent: episternal and scrobal sulci present; propodeal enclosure visible externally, 
apex extending onto propodeal posterior surface, with median impression dorsally (Figs. 3b, 17, 
25a, 29f, 56e, 61): forewing and hindwing vein cu-a prefurcal; marginal cell truncate; two recur- 
rent veins present; jugal lobe of hindwing about half length of anal area; midcoxae widely separat- 
ed, hindcoxae contiguous or nearly so; female tergum VI with pygidial plate; volsella absent. 

INCLUDED GENERA.— The tribe consists of two genera, Mesopalarus and Palarus. Their dif- 
ferentiating characters are summarized in Table I. 

PHYLOGENETIC ANALYSIS.— Prentice (1998) found that the tribe Palarini is a member of the 
following clade: ... + Dinetini + (Eremiaspheciini + Laphyragogini) + (Palarini + (Larrini + (Mis- 
cophini + Trypoxylini + (Botynostethini + (Oxybelini + Crabronini)))))). The following species 
have been selected as the outgroup: Dinetus pictus (Fabricius), Laphyvragogus pictus Kohl, Liris 
niger (Fabricius), and Lyroda subita Say, representatives of Dinetini, Laphyragogini, Larrini, and 
Miscophini, respectively. Autapomorphies for the species of Palarus have been excluded. 
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TABLE I, Comparison of Mesopalarus and Palarus 


Series 4, Volume 59, No. 8 


Character 


Female gena: 

Head (color): 

Frontal swelling: 
Clypeus: 
Lateroclypeal sulcus: 
Occipital carina: 


Hypostoma: 

Inner mandibular margin: 
Mandibular adductor convexity: 
Galeal crease: 

Glossa: 


Propleural hamus: 
Scutal flange: 


Mesosternal precoxal sulcus: 
Male mesothoracic venter: 


Propodeal enclosure: 
Number of submarginal cells: 
Foretrochanter: 


Foretarsal rake spines: 


Male tergum VII: 


Male sternum II (central elevation): 


Male sternum VI: 


Mesopalarus 


Palarus 


unusually wide (Fig. 2c) 

all black 

mesally divided 

with inverted V-shaped carina 

absent 

separated from hypostomal carina 
by slightly more than midocellar 
width 

vertical 

without tooth or notch 


markedly broadened 

fully developed, extending 
obliquely across width of 
galea (Fig. 2e) 

long, narrow, deeply emarginate 
(Fig. 2e, f) 

present (Fig. 2d) 

broadened posteriorly, acutely 
expanded apically (Fig. 3a) 

absent medioventrally 

with tubercle mesally before 
midcoxa (Fig. 4a) 

not delimited by sulcus (Fig. 3b) 

two 

unusually long in female 
(Fig. 3c),as long as distance 
from propleuron to foretro- 
chanteral base; angulate 
in male (Fig. 3d). 

fine, dense, arising dorsally on 
apex of tarsomere | and on 
tarsomere II (Fig. 3c) 

without ventral lamella 


with a pair of anterolateral 
carinae (each carina produced 
into admedian tooth), posterior 
transverse carina with two 
prominent teeth, and broadly 
interrupted, low preapical carina 
posterad of elevation (Fig. 4e, f) 

with dense lateral brush of short, 
thick setae (Fig. 4b) 


narrow 

at least clypeus partly yellow 

undivided 

without such carina 

present 

reaching and fusing with 
hypostomal carina 


inclined 

with subbasal tooth and 
associated notch 

not broadened 

shortened (Fig. 7a) 


short, broadly bilobed 
(Fig. 7a, b) 

absent 

not broadened posteriorly, 
not projecting apically 

present 

without such tubercle 


delimited by sulcus 

three 

of usual length, shorter 
than distance from pro- 
pleuron to foretrochanter- 
al base, simple in male 


more robust, sparse, blade- 
like, arising from 
tarsomere’s lateral margin 

with translucent lamella 
near ventral margin api 
cally 

without teeth 


without lateral brush of setae 
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CLADISTIC ANALYSIS 


The following is the list of characters examined in our study (the characters of the variegatus 
group of Palarus are attributed to the unknown female of Palarus arabicus). 


Head (color): 0. all black, 1. clypeus yellow in one sex only, 2. clypeus at least partly yellow in both sexes 
(state | is found in Dinetus pictus and Laphyragogus pictus, state 2 in Palarus) 

Vertex width: 0. hindocellus separated from orbit by more than hindocellar width in both sexes, 1. separated 
from orbit by more than midocellar width in female only, 2. separated from orbit by less than hindocellar 
widh in both sexes (state | is found in Mesopalarus and Dinetus pictus, state 2 in the maculatus, histrio, 
and variegatus groups of Palarus). 

Postocellar depression: 0. absent, |. present (present in the /istrio and variegatus groups of Palarus). 

Longitudinal crest of postocellar area: 0. absent, 1. present (state 1 present in Palarus comberi, nama, and 
obesus). 

Frontal swelling: 0. absent, 1. undivided, 2. mesally divided (state | is found in Laphyragogus pictus and in 
Palarus, state 2 in Mesopalarus) 

Frontal swelling: 0. not delimited laterally, 1. delimited laterally by sulcus (sulcus present in the interruptus 
group of Palarts). 

Frontal paraocular macula: 0. absent or present only above clypeus, or frons largely yellow, |. well devel- 
oped (state | is found in the interruptus group of Palarus). 

Antennal socket: 0. in contact with epistomal sulcus, 1. separated from epistomal sulcus (separated in 
Laphyragogus pictus and all Palarini). 

Lateroclypeal sulcus: 0. absent, |. present (present in all Palarus). 

Inverted V-shaped carina on clypeus: 0. absent, |. present (present in Mesopalarus). 

Medioclypeal flange: 0. simple, |. differentiated into admedian and adlateral portions (differentiated in the 
laetus subgroup of Palarus). 

Lateroclypeal notch: 0. absent or rudimentary, 1. present (present in all Palarus except the /aetus subgroup). 

Posterior clypeal surface: 0, without row of setae along free margin, 1. with row of setae (setae present in 
the interruptus, histrio, and variegatus groups of Palarus). 

Occipital carina: 0. separated from hypostomal carina, 1. fused with hypostomal carina (fused in Liris niger 
and Palarus). 

Genal setae (length): 0. shorter than basal mandibular width, 1. at least about as long as mandibular width in 
male and many females, 2. at least about as long as mandibular width in both sexes (state | is found in 
Palarus rufipes, state 2 in Laphyragogus pictus, in the maculatus group of Palarus, and in Palarus bernar- 
di, dongalensis, jaxartes, and latifrons). 

Hypostoma: 0. inclined, |. vertical (vertical in Mesopalarus). 

Inner mandibular margin: 0. with preapical tooth, |. with subbasal tooth or notch, 2. without tooth or notch 
(state 0 is found in Dinetus pictus, state | in Liris niger and Palarus, state 2 in Mesopalarus). 

Posteroventral mandibular tooth and notch: 0. well defined, 1. variable, 2. poorly defined (state | is found 
in Palarus funerarius and laetus, state 2 in Palarus hastatifrons, histrio, and parvulus). 

Labrum (tranverse crest): 0. absent, |. present (present in Palarini). 

Labrum (shape): 0. not or minimally convex, 1. conspicuously convex (convex in the interruptus, histrio, 
and variegatus groups of Palarus). 

Labrum (lateral expansion): 0. without expansion, 1. expansion present (unique to maculatus group of 
Palarus). 

Galeal crease (orientation): 0. oriented transversely, 1. oriented longitudinally (oriented longitudinally in 
Laphyragogus pictus and all Palarini). 

Galeal crease (length): 0. fully developed, |. shortened (shortened in all Palarus). 

Glossa: 0. long, narrow, deeply emarginate, 1. short, narrowly bilobed, 2. short, broadly bilobed (state | is 
found in Liris niger and Lyroda subita, state 2 in Palarus). 

Streptaulus: 0. separated from anterior pronotal groove, 1. fused with anterior pronotal groove (fused in 
Mesopalarus and the maculatus group of Palarus). 
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Pronotal collar: 0. raised posteriorly as narrow wedge, |. not raised posteriorly as narrow wedge (state 1 is 
present in the maculatus groups of Palarus). 

Propleural hamus: 0. absent, |. present (present in Liris niger and Mesopalarus). 

Scutal flange: 0. not broadened, |. broadened (broadened in Mesopalarus). 

Mesopleural setae: 0. not concealing integument, |. entirely concealing integument at least below scrobe 
(state 1 is found in Palarus laetus, parvulus, and pictiventris). 

Mesosternal prexocal sulcus: 0. complete, |. absent medioventrally (absent in Mesopalarus). 

Metapleuron: 0. uniformly microsculptured, dull, 1. punctate, 2. impunctate or with a few punctures, ridged 
dorsally in many specimens (state | is found in Mesospalarus and the latifrons group of Palarus, state 2 
in the Aistrio and variegatus groups). 

Propodeal enclosure: 0. not delimited by sulcus, 1. delimited by sulcus (state | is found in all Palarus). 

Propodeal dorsum (apicomedian area): 0. ridged, 1. microsculptured (microsculptured only in the macula- 
tus group of Palarus). 

Propodeal dorsum (setae): (0. not reflective, |. reflective (state | is found in Dinetus pictus and Palarus lae- 
tus, parvulus, and pictiventris). 

Number of submarginal cells: 0. three, 1. two (state | is found in Dinetus pictus and Mesopalarus). 

Foretrochanter: 0. short, nonangulate |. elongate in female, angulate in male (elongate and angulate, respec- 
tively, in Mesopalarus). 

Foretarsal rake spines: 0. sparse, stiff, 1. dense, flexible (dense in Mesopalarus). 

Hindfemur: 0. without apical lobe, 1. with apical lobe (lobe present only in the maculatus group of Palarus). 

Length of midfemoral setae: 0. smaller than midocellar width, 1. about as long as midocellar width in 
female, 2. about as long as midocellar width in male, 3. about as long as midocellar width or longer (state 
| is found in Palarus gynaecotrichus, state 2 in Palarus comberi and obesus, state 3 in Palarus macula- 
tus and nama). 

Female head dorsally: 0. not unusually wide, 1. unusually wide (state 1 is found in Mesopalarus). 

Female labrum (lateral expansion): 0. expansion absent, |. expansion present (expansion present in the 
maculatus species group of Palarus). 

Female labrum (longitudinal carina): 0. carina absent, |. carina present (carina present in the interruptus, 
histrio, and variegatus groups of Palarus). 

Dorsal spines of female midbasitarsus: 0. about 20 or fewer, |. about 30 or more (state | is found in Palarus 
comberi and obesus). 

Female hindtarsomeres II and III: 0. apical spines equal in length, 1. outer apical spine markedly longer 
than inner spine (state | found in Laphyragogus pictus and the histrio group of Palarus). 

Female terga: 0. with apex simple, 1. with apex double-edged or minimally truncate (double-edged in the 
interruptus, histrio, and variegatus groups of Palarus). 

Female tergum I: 0. without adlateral carina, 1. with adlateral carina or swelling (carina present in the histrio 
subgroup and in the variegatus group of Palarus). 

Female tergum VI (apex): 0. not thickened, |. thickened dorsoventrally (thickened in the interruptus, histrio, 
and variegatus groups of Palarus). 

Female tergum VI (side): 0. without longitudinal carina beneath pygidial plate, |. carina present (carina pres- 
ent in the interruptus, histrio, and variegatus groups of Palarus). 

Female pygidial plate (sculpture): 0. punctate, |. coarsely ridged, 2. finely ridged (state | is found in the 
maculatus and latifrons groups of Palarus, and state 2 in the variegatus group). 

Female pygidial plate (platform): 0, without raised platform; 1, with well-defined, raised platform (platform 
found only in the maculatus group of Palarus). 

Female sternum II: 0. without transverse elevation, 1. elevation present, 2. with additional long platform 
behind elevation, 3. with additional short platform behind elevation (state | is present in Palarus oneili and 
pentheri, state 2 in Palarus bernardi, dongalensis, fulviventris, gao, klugi, rufipes, and variegatus, state 3 
in Palarus jaxartes and saundersi). 

Female sternum VI: 0. without flange, 1. with small flange overlapping ventral margin of tergum VI (flange 
present in the interruptus, histrio, and variegatus groups of Palarus). 

Male mesothoracie venter: 0. without tubercle, 1. with tubercle before coxa (tubercle present in 
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Mesopalarus). 

Male forefemur: 0. simple, 1. concave anteroventrally (state 1 is found in Dinetus pictus and in Palarus 
hernardi and dongalensis). 

Male foretibia: 0. without black, apicoventral mark, |. mark or marks present (state 1 found in Palarus ful- 

viventris and klugi). 

Male forebasitarsus (shape): 0. simple. 1. conspicuously widened (widened in Palarus bernardi, dongalen- 

sis, and rufipes). 

Male forebasitarsus (ventral setae): 0. without row of ventral setae, |. row of ventral setae present (state | 

is found in Palarus jaxartes and saundersi). 

Male forebasitarsus (ventral preapical tubercle): 0. tubercle absent, |. tubercle present (state | is found in 

Palarus arabicus, jaxartes, oneili, and saundersi). 

Male forebasitarsal rake spines: 0. not broadened, |. broadened, 2. spatulate (state | is found in Dinetus pic- 
tus and Palarus rufipes, state 2 in Palarus bernardi and dongalensis). 

Male mid- and hindtibiae with erect setae on venter: 0. sctae absent, |. setae present (present in Palarus 
comberi, nama, and obesus). 

Male midtibial spur: 0. present, 1. absent (spur absent in Dinetus pictus and in Palarus bernardi, jaxartes, 
and saundersi). 

Male midbasitarsus: 0. simple, 1. markedly flattened laterally (state 1 is found in Palarus fulviventris and 
Alugi). 

Male midtarsomeres II and ILI: 0. simple, 1. with circular, translucent, apicoventral pad (pad present in ara- 
bicus, jaxartes, oneili, and saundersi). 

Male hindbasitarsus: 0. not flattened, 1. flattened (state | is found in Palarus bernardi and dongalensis). 

Male tergum I: 0. without adlateral carina, 1. with adlateral carina (carina present in Palarus obesus and the 
histrio and variegatus groups of Palarus). 

Male tergum VII: 0. simple, 1. modified (in Palarini). 

Male tergum VII (orientation of apicomedian portion): 0. apicomedian and basal portion in the same plane, 
|. apicomedian portion curving ventrad at about the same angle as basal portion, 2. apicomedian portion 
either curving ventrad at about the same angle as basal portion, or markedly more, 3. apicomedian portion 
curving ventrad markedly more than basal portion (state 1 is found in Palarus gao, jaxartes, and variega- 
tus, state 2 in Palarus fulviventris, state 3 in Palarus bernardi, dongalensis, klugi, oneili, pentheri, rufipes, 
and saundersi). 

Side of male tergum VII (concavity): 0. simple, |. conspicuously concave (concave in Palarus bernardi, 
dongalensis, and rufipes). 

Side of male tergum VII (additional carina): 0. carina absent, 1. with additional carina between pygidial 
plate and adlateral carina (state | is found in Palarus oneili and pentheri). 

Side of male tergum VII (setae): 0. inconspicuous, 1. conspicuous (state | is found in Palarus bernardi, don- 
galensis, pentheri, and rufipes). 

Male pygidial plate (lateral process): 0. process absent, |. basolateral process present, 2. apicolateral process 
present, not elevated or slightly elevated, 3. apicolateral process markedly elevated above tergal apex, 
4. processes largely or completely fused together (state | is found in Mesopalarus and the interruptus 
group of Palarus, state 2 in the histrio group, state 3 in most members of the variegatus group of Palarus, 


state 4 in Palarus arabicus, klugi, pentheri, and saundersi). 

Male pygidial plate (basolateral expansion): 0. expansion absent, |. expansion present (present in Palarus 
furtivus, maculatus, and occidentalis). 

Adlateral carina on male tergum VII: 0. absent, 1. present (in Palarus except gynaecotrichus and interrup- 
tus), 2, present, tubercle-like (in Palarus latifrons), 3 present, spine-like (in Mesopalarus). 

Adlateral carina of male tergum VII (shape): 0. not expanded or slightly expanded, 1. conspicuously, 
roundly expanded (conspicuously expanded in Palarus comberi, nama, and obesus). 

Male sternum II: 0. simple, 1. with transverse elevation (elevation present in all Palarini). 

Male sternum II (V-shaped ridge): 0. ridge absent, |. ridge present before elevation (ridge present in 
Palarus comberi and obesus). 

Male sternum II (transverse ridge before elevation): 0. without ridge, 1. ridge present (present in Palarus 
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hastatifrons and histrio). 

Gonocoxite (setal brush): 0. without dense brush of long setae ventrally, 1. brush present (in Palarus gynae- 
cotrichus and latifrons), 2. two brushes present (in Palarus interruptus). 

Gonocoxite (basoventral sclerotized portion): 0. not elongate, |. clongate (state | is found in Palarus 
bernardi and dongalensis). 

Volsella: 0. present, |. absent (state | is found in all Palarini). 

Penis valve (ventral angle): 0. not angulate ventrally, 1. angulate at ventral base of apical expansion (state | 
is found in Liris niger, in Mesopalarus, and in the maculatus group of Palarus). 

Penis valve (preapical ridges): 0. without ridges, |. with dorsal preapical ridges (state | is found in the inter- 
ruptus group of Palarus). 


The following data matrix was constructed using the Winclada program by Kevin Nixon, 
where non-applicable characters are indicated by a dash (-), and one missing character is represent- 
ed by a question mark (?). Multiple character states were treated as additive. 


0 1 2 3 + a) 6 ! & 
11000 - 0 190000000000 oao00000 00 see Ten 101 000000-0-0-0( 
stus 11001 - 01000 Of ) 90000000- o-0- u 
00000 - 0000 00010010000001¢ C 0000000000-0—0- 
00000 - OOdd0000001ONOCOO1O0000N0NL ) 900000000000000 00000000000-—0—-0— ne 
010020010100000120100100101101100011100100090000000010000000000001000010301000-110 
120110011001012010101112 11000001100001 201019000011¢ baa pea a ehpuhee baubasaminor bts ra 
eahnede! bane treks: 1100000110000100100900001100000000000000010000011010000110 


ul 12001001100101 1112110000011000013010090000110000000000000001 90000110:0000110 
P. nama 12011001100101 AP ESur enti vedueLse1 AkeGas peaneoadetLoucnievankdedennters 
P, obesus 1201100110010120101011121100000110000120101900001100000000010000110000001121000110 
P. occidentalis 12001001100101201010111211000001100001001000000011000000000000000100000110:0000110 
P. turneri 12001001100101201010111211000001100001001000000011000000000000000100000010:0000110 
P. gynaecotrichus 1000111110011100101101120000001100000010010010111001000000000000010000100010010101 
P, interruptus 1000111110011100101101120000001100000000010010111001000000000000010000100010020101 
P, latifrons 1000111110011120101101120000001100000000010010111001000000000000010000102010010101 
P. ambustus 12101001100111001091101120000002100000000010111110001000000000000110000201010000100 
P. confusus 1210100110011100101101120000002100000000010111110001000000000000110000201010000100 
P, hastatifrons 1210100110011100121101120000002100000000010111110001000000000000110000201010100100 
P. histrio 1210100110011100121101120000002100000000010111110001000000000000110000201010100100 
P. bisignatus 12101001101011001011011200000021000000000101L1L011LON01LA0D00000000001LO000Z01L01GOO0100 
P. funerarius 1210100110101100111101120000002100000000010110110001000000000000110000201010000100 
P, parvulus 121010011010110012110112000010210100000001011LO1L1O00LO00000000000110000201010000100 
f, pictiventris 210100110101100101101120000102101000000010110110001000000000000110000201010000100 
P. arabicus 21010911001110010110112000000210000000001001111207 1000001000010113000401010000100 
P, bernardi 210100110011120101101120000002100000000010011112021010100201001113101301010001100 
P, dongalensis 210100110011120101101120000002100000000010011112021010100260001113101301010001100 
P. fulviventris 210100110011100101101120000002100000000010011112021001000000100112000301010000100 
P. gao 1210100110011100101101120000002100000000010011112021000000000000111000301010000101 
P, jaxartes 1210100110011120101101120000002100000000010011112031000011001010111000301010000100 
P. kiugi 210100110011100101101120000002100000000010011112021001000000100113000401010000100 
BP. oneili 1210100110011100101101120000002100000000010011112011000001000010113010301010000100 
P. pentheri 1210100110011100101101120000002100000000010011112011000000000000113011401010000100 
f, rufipes 1210100110011110101101120000002100000000010011112021000100100000113101301010000100 
P, saundersi 1210100110011100101101120000002100000000010011112031000011001010113000401010000100 
P. variegatus 1210100110011100101101120000002100000000010011112021000000000000111000301010000100 


The data were analysed using the NONA program by Pablo Goloboff, with the maximum trees 
hold of 10,000, and the number of replication of 9,500. The program generated seven equally par- 
simonious trees, each with 151 steps, consistency index of 68, and retention index of 89. The strict 
consensus tree, with 152 steps, consistency index of 67, and retention index of 89, is represented 
in Fig. 1. It well supports the monophyly of Palarini, of Mesopa/arus and Palarus, and of the mac- 
ulatus, interruptus, histrio, and variegatus groups of Palarus, although the resolution of terminal 
taxa Is poor. 
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Mesopalarus Brauns, 1899 
Mesopalarus Brauns, 1899:416. Type species: Mesopalarus mayri Brauns, 1899, by monotypy. 


INCLUDED SPECIES.— Mesopalarus includes only one species, mayri, from South Africa and 
Namibia. 


Mesopalarus mayri Brauns, 1899 
Figures 2-6. 


Mesopalarus mayri Brauns, 1899:420, 2 (as Mayri, incorrect original capitalization). Holotype: 2, South 
Africa: Port Elizabeth (TMP), examined.— Arnold, 1923c:16 (in revision of Mesopalarus), 1930:7 (in 
checklist of Afrotropical Sphecidae); Bohart and Menke, 1976:306 (listed); Gess, 1996:72 (description of 
3, revision, relationships). 

Mesopalarus turneri Arnold, 1931:205, 2 (as Turneri, incorrect original capitalization). Holotype: 2, Namib- 
ia: Aus (BMNH), examined. Synonymized with Mesopalarus mayri by Gess, 1996:72.— Bohart and 
Menke, 1976:306 (listed). 


DEscriPTION.— In addition to the features listed in Table I, Mesopalarus mayri has the follow- 
ing: lateroclypeal notch absent, a rudimentary adlateral carina of tergum I present in larger males, 
female sternum II simple, female pygidial plate with minimally raised median longitudinal line 
(Fig. 3f), male gonocoxite membraneous ventrally (Fig. 5b). Male tergum VII: Fig. 4c, d. Male 
genitalia: Fig. 5a, b. 

Gaster, thorax, and propodeum black, mandible yellowish basally. Legs red, forefemur yellow 
ventrally (except near base) and apically, foretibial dorsum yellow, in many specimens also mid- 
and hindtibial dorsum. Gaster either all red (most males) or black apically (some males), in female 
segments IV-VI black, but gaster all black in one of two females from Calvinia, South Africa. 

LIFE HIstoRY.— Nothing is known of the life history of Mesopalarus, but Pulawski found 
males perching on small objects over hard-baked soils in Western Cape Province, South Africa in 
January and December 1996 and January 1997. This behavior may be responsible for their unusu- 
ally large, nearly holoptic eyes. Conclusions drawn from the female morphology are equivocal. 
The unusually large female head, with its particularly broad genae, indicates a powerful mandibu- 
lar musculature that could be adaptive for digging burrows in hard soils. On the other hand, the 
unusually fine, soft and long spines of the foretarsal rake are reminiscent of those of Prosopigas- 
tra and Tachysphex costae (De Stefani Perez) which are known to reuse abandoned nests of other 
aculeates. These species probably sweep the cell floor prior to reuse it. 

COLLECTING PERIOD.— South Africa: 27 December through 31 January; Namibia: December. 

GEOGRAPHIC DISTRIBUTION (Fig. 6).— Western South Africa, southern Namibia. 

RECORDS.— NAMIBIA: Liideritz District: Aus (2.2, BMNH, including holotype of Mesopalarus 
turnert). SOUTH AFRICA: Eastern Cape Province: Port Elizabeth (1 2, TMP, holotype of Mesopalarus 
mayri, labeled Algoa Bay, gaster and right wings missing), Venterstad at 30°47'S 25°48’ E (Gess, 1996), Wil- 
lowmore at 33°10'S 23°37'E (1 °, TMP, H. Brauns collection, only thorax and propodeum present including 
wings and most legs). Northern Cape Province: Buffels SW Springbok (1 ¢, OOLM), Calvinia at 31°27'S 
19°46’E (2 2, AMNH). Western Cape Province: 48 mi E Barrydale (1 ?, AMNH), Clanwilliam: Bulshoek 
(1 ¢, CAS), Malmesbury at 33°28'S 18°43'E (Gess, 1996), Outdshoorn to Zebra (Gess, 1996), 5 km W 
Robertson at 33°49'S 19°49’E (2 &, CAS), Tierberg Farm 23 km NE Prince Albert at 33°10'S 22°1S'E (1 9, 
4 3, CAS), 14 road km N Uniondale at 33°32'S 23°11'E (4 3, CAS). 
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FiGurE 2. Mesopalarus mayri Brauns: a — female head in frontal view; b — male head in frontal view; c — female head 
in dorsal view; d — propleural hamus; e — galea; f — glossa. 
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FiGurE 3. Mesopalarus mayri Brauns: a — mesonotal flange; b — propodeal dorsum in dorsal view; c — female fore- 
trochanter; d — male foretrochanter; e — female foretarsus showing spines; f — female pygidial plate in dorsal view. 
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FiGure 4. Mesopalarus mayri Brauns ¢: a — midcoxa and trochanter showing precoxal tubercle; b — sternum VI with 
lateral brush of setae; c — tergum VII in dorsal view; d — same in lateral view; e — sternum II in lateral view; f— same in 
ventral view. 
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FiGurE 6. Collecting localities of Meopalarus mayri Brauns. 


FiGuRe 7. Characters of Palarus exemplified by Palarus maculatus Dahlbom: a — galea; b — glossa. 
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Palarus Latreille, 1802 


Palarus Latreille, 1802:336. Type species: Tiphia flavipes Fabricius, 1793 [= Palarus rufipes Latreille, 1812], 
junior secondary homonym of Palarus flavipes (Fabricius, 1781), by monotypy. 

Gonius Panzer, 1806:176. Type species: Philanthus flavipes (Fabricius, 1804) [= Crabro flavipes Fabricius, 
1781 = Tiphia variegata Fabricius, 1781], by monotypy. 

Gonius Jurine, 1807:203, junior homonym of Gonius Panzer, 1806. Type species: Philanthus flavipes (Fabri- 
cius, 1793 [ = Crabro flavipes Fabricius, 1781 = Tiphia variegata Fabricius, 1781], by monotypy. 


RECOGNITION.— Palarus differs from all other apoid wasps in the form of its galeal crease, 
which is reduced to a short, longitudinal remnant (Fig. 7). It can also be recognized by the combi- 
nation of a yellow clypeus, a lateroclypeal sulcus, and three submarginal cells. The yellow clypeus 
with lateroclypeal sulci is also found in some Gastrosericus (e.g., hombori Pulawski, lepidus 
Pulawski, moricei E. Saunders), but in that genus the number of submarginal cells is two. Except 
for furtivus and maculatus, Palarus also has plumose apical glossal filaments (Fig. 2), a condition 
that occurs elsewhere among apoid wasps only in Philanthus, so far as known. 

EARLIER CLASSIFICATIONS.— Turner (1911) was the first to provide a classification of 
Palarus, dividing it into five groups based solely upon the form of the male tergum VII. Our phy- 
logenetic analysis, however, demonstrates that some of his groups are unnatural. Arnold (1923), 
Honoré (1941), Guichard (1988), and Nemkov (2005) revised the species of southern Africa, 
Egypt, Arabia, and Russia and adjacent countries, respectively, but did not contribute to the sub- 
generic classification. De Beaumont (1949) provided the most important review of the genus so far 
and simplified the intrageneric groupings of Turner (1911). 

NOMEN NUDUM IN PALARUS.— Casolari and Casolari Moreno (1980:124) listed a Palarus tri- 
color in their catalog of the Spinola collection, with no specimen present. Such a species was never 
described and the name, a nomen nudum, has no status in zoological nomenclature. Signor Guido 
Pagliano could not find the respective specimens either (his letter of 15 May 2006). 

LIFE HISTORY.— Palarus primarily prey upon other Aculeata, and Rathmayer (1962a:459, 
1962b:1151) demonstrated experimentally that Pa/arus variegatus is the only wasp known to be 
immune to the venom of Philanthus triangulum (Fabricius). There are also three records of Palarus 
taking Diptera (Brauns, 1911; Gayubo et al. 1992; Kazenas 1994). A range of hymenopteran fam- 
ilies, as well as Diptera, may be used by a single provisioning female, and both Diptera and 
Hymenoptera may be stored in the same cell by Palarus ambustus almeriensis (Gayubo et al. 


Figure 8. Characters of Palarus exemplified by Palarus variegatus (Fabricius): a — glossa x 85; b — glossal- 
filaments x 390, 
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1992). Those Diptera that have been reported (Stratiomyiidae, Bombyliidae, and Syrphidae) super- 
ficially resemble Aculeata, and it is tempting to speculate that this is the reason for their occasion- 
al use by Palarus (either at the individual or species level). Pa/arus have been observed to capture 
their prey in flight as well as on flowers (Ahrens 1925:63; Clauss 1985:157; Grandi 1954:169; 
Guichard, 1988:133; Gayubo et al. 1992:31), whereas interruptus and latifrons attack honeybees at 
hive entrances (Cherian and Mahadevan 1937; Clauss 1985). Ahrens (1925) noticed a female of 
variegatus intercepting Philanthus triangulum in flight and paralyzing it on the ground after the 
two fell down. He also recorded a female robbing another female that was flying home with her 
prey (the initial owner recovered and retook the prey). 
A list of known prey is given in Table II below. 


Table Il. Prey of Palarus 
(Table continued on next page) 


Species Prey Source 


Palarus ambustus almeriensis Stratiomyidae: Nemotelus pantherinus; Apidae: Colletes ligatus, Hal- Gayubo et al., 1992:30 
ictus teetus (as vestitus), Halictus sp., Lasioglossum interruptum, 
Lasioglossum sp. near virens, Lasioglossum sp.: Crabronidae: Misco- 
phus nicolai, Tachysphex sp. near gracilitarsis, Tachysphex nitidior. 
Tachysphex pseudopanzeri, Tracheliodes quinquenotatus 


Palarus confisus Apidae: Lasisoglossum elypeare, Lasioglossum malachurim. Ferton, 1912:365-366 (as histrio) 
Lasioglossum mario, Lasioglossum quadristgnatum (as Halictus 
nigerrimus), Panurgus calcaratus; Crabronidae: Tracheliodes quin- 


Quenolarus 
Palarus fulviventris Crabronidae: Stizus sp. Honoré, 1941:195 (as spintelae) 
Patarus fulviventris Apidae: spp.; Crabronidae: Bembix sp., Cerceris sp., Stizus sp.. Myartseva, 1976:80 (as aurantiacus) 


Tachysphex sp.. Ichneumonidae: spp.; Mutillidae: spp.: Sphecidac: 
Ammophila sp.; Vespidae: spp. 


Palarus fulviventris Apidae: Anthicium sp. This paper 
Palarus funerarius Apidae: spp.: Formicidae: alate spp. Myartseva, 1976:81 
Palarus funerarius Apidae: Halictus sp.; Crabronidae: Oxvbelus sp, Tachysphex sp; Tiphi- Kazenas, 2001:165 


idae: Myzinunt sp. 


Palarus hastatifrons Apidae: Andrena sp. de Beaumont, 1949:633 
Palarus interruptus Apidae: Apis cerana (as Indian honey bee) Cherian and Mahadevan, 1937:65 
(as orientalis) 
Palarus laetus Crabronidae: Cerceris fischeri, Cerceris luxuriosa (as subimpressa) Honoré, 1941:194 
Palarus latifrons Apidae: Apis mellifera, undetermined small Apidae; Masaridae: Brauns, 1911:117 


Ceramius capicola: Scoliidae: Elis sp. ¢ 


Palarus latifrons Apidae: Apis mellifera Botha, 1975:16; Clauss, 1985:157 
Palarus maculatus Diptera: undetermined small Hymenopteron-like species; Apidae, Brauns, 1911:117 (as handlirschi) 
Nomia sp. (o'); Tiphiidae: Myzinum sp. (as Plesia) 
Palarus occidentalis Apidae: Tetraloniella abrochia This paper 
Patarus oneili Apidae: small species: Tiphiidae: Myzinum sp. (as Myzine) Brauns, 1911:117 
Palarus oneili Apidae: Lipotriches sp., Meliturgula braunsi; Crabronidae: Bembeci- This paper 
nus cinguliger, Bembecinus haemorrhoidalis 
Palarus pentheri Mutillidae: Pseudocephalotilla multicarinata ¢: Vespidae: Anto- This paper 
dynerus aogaster 
Palarus pictiventris Bombyltidae: Hererotropus sulphureus; Syrphidae: Paragus tibialis Kazenas, 1994:115 
Palarus rufipes Apidae: Anthidiwn bellicosunt; Crabronidae: Tachysphey fulvitarsis — Ferton, 1912:365 (as humeralis) 
(as acrobates), Scolidae: Scolia quadripunctata; Vespidae: Polistes 
gallicus 


Palarus rufipes Vespidae: Polistes sp. de Beaumont, 1949:633 


PULAWSKI & PRENTICE: REVISION OF THE WASP TRIBE PALARINI 325 


Table II (continued). Prey of Palarus 


Species 


Palarus variegatus 


Palarus variegatus 
Palarus variegatus 
Palarus variegatus 


Palarus variegatus 


Palarus variegatus 


Palarus variegatus 


Palarus variegatus 


Palarus variegatus 


Palarus variegatus 


Palarus variegatus 


Palarus variegatus 


Palarus variegatus 


Palarus variegatus 


Prey 


Source 


Apidae: Ammobates sp., Andrena sp., Sphecodes sp., Thyreus sp. (as 
Crocisa), Crabronidae; Cerceris sp., Liris sp. or Tachysphex sp. (as 
Lyrops), Philanthus sp.; Ichneumonidae: /chneumon sp.: Mutillidae: 
Mutilla sp.; Scoliidae: Scolia sp.; Tiphiidae: Mvzinum sp.. Tiphia sp. 


Vespidae: Eumenes sp., Odvnerus sp., Polistes gallicus 

Vespidae: Eumenes sp., Odynerus sp., Polistes gallicus 

Apidae: Halictus sp. 

Apidae: Andrena sp., Apis mellifera, Halictus sexcinetus, Melitta sp., 
Osmia sp., Panurgus sp., Sphecodes sp. Crabronidae: Cerceris sp., 
Crabro sp., Diodontus sp., Oxybelus sp., Philanthus triangulum (as 
apivorus). Tachytes sp., unspecified crabronids; Sphecidae: Podalonia 
sp. (as Psammophila); Ichneumonidae: spp.; Mutillidae: Mutilla sp. 
Tiphiidae: Tiphia sp. 

Crabronidae: Cerceris sp.. Oxvbelus sp.. Mutillidae: Myrmosa_ sp. 
Tiphiidae: Tiphia sp. 


Apidae: Megachile bombycina; Crabronidae: Cerceris rubida, \chneu- 
monidae: Barvivpa hiumeralis 


Apidae: Andrena ovatula, Andrena barbilabris (as sericea), Andrena 
sp.. Chelostoma florisomne, Colletes hylaeiformis, Lasioglossum cal- 
ceatum, Lasioglossum discum (as Halictus morbillosus), Lasioglossum 
leucozonium, Lasioglossum nigripes, Megachile argentata, Nomada 
roberjeotiana, Osmia sp., Tetralonia ruficornis, Crabronidae: Alysson 
spinesus (as fuscatun), Bembecinus tridens, Cerceris arenaric, 
Dryudella ? stigma, Lestica clypeata, Oxybelus haemorrhoidalis (as 
melancholicus), Pemphredon rugifer (as unicolor), Tachysphex panz- 
eri: Scoliidae: Scolia quadripunctata, Tiphtidae: Tiphia femorata, 
Vespidae: Eumenes pomiformis, Odynerus parietum, Polistes nimpha 


Apidae: Andrena sp., Apis mellifera ¢, Dasypoda sp., Halictus sp., 
Nomia sp., Osmia sp., Sphecodes sp.; Crabronidae: Astata sp., Bem- 
becinus hungaricus, Bembecinus tridens, Cerceris flavilabris (as fer- 
reri), Cerceris sabulosa, Larra anathema 3, Philanthus triangulum, 
Tachysphex panzeri; Scoliidae: Campsoscolia sexmaculata 3, Spheci- 
dae: Ammophila heydeni; Tiphiidae: Tiphia femoraia; Vespidae: 
Polistes gallicus 

Beijing area, China: Apidae: Lasioglossum politum pekingense (as 
Halictus pekingensis); Crabronidae: Cerceris pekingensis, Pison 
punctifrons. Mongolia: Apidae: Andrena sp., Halictus sp., Hvlaeus 
spp.. Nomada sp.; Crabronidae: Astata sp., Cerceris quadricolor, 
Cerceris sp.; Formicidae: Camponotus sp.; Ichneumonidae: Amblvie- 
les vadatorius, Pompilidae: Ceropales maculatus; Tiphiidae: Tiphia 
sp. 

Apidae: Halictus sexcinctus; Crabronidae: Oxvbelus argentatus, Phil- 
anthus triangulum; Scoliidae: Trielis quinguecincta, Vespidae: 
Polistes nimpha 


Apidae: Colletes sp., Halictus pollinosus, Halictus scabiosae, Halictus 
sp., Lasioglossum malachurum, Nomia diversipes; Crabronidae: Oxy- 
belus latro, Philanthus triangulum; Leucospididae: Leucospis sp.; 
Sphecidae: Podalonia tydei, Prionyx kirbii, Vespidaec: Polistes domin- 
ulus, Vespula germanica 


Apidae: Andrena sp., Halictus sp., Panurgus sp.; Crabronidae: 
Cerceris sp., Philanthus sp., Tachytes sp.; Tiphiidae: Tiphia sp. 


Apidae: Andrena sp., Camptopewm friesei, Crabronidae: Bembecinus 
tridens, Ectemnius confinis; Sphecidae: Podalonia lufji; Vespidae: Pte- 
rocheilus phaleratus 


Fabre, 1856 (as flavipes) 
Girard, 1879:951 (as flavipes) 
Nicolas, 1894 (as flavipes) 
Ahrens, 1925:60-63 (as flavipes) 


Scobiola, 1951:273 


Mocazar, 1952:120 


Grandi, 1954:172-174, 


1961: 188-189 


Tsuneki, 1969:18-20 


Simon Thomas, 1972 


Gayubo et al., 1992:30 


(as flavipes) 


Shkuratov, 2001:17 


Dufour, 1841:354 (as flavipes) 


Sato, 1926:38-39 (as saishsuensis) 


Blagoveshchenskaya, 1994 
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Dufour’s (1841) and Méczar’s (1952) statements that Palarus variegatus kills the prey by 
twisting its neck was not confirmed by Grandi (1954). 

Faussek (1906) and Grandi (1928, 1961) observed the use of forelegs in variegatus for digging 
nests in a sandy substrate, as did Cherian and Mahadevan (1937) for interruptus. The gallery of 
variegatus ends in a single cell; Myartseva (1976) observed one cell in the nests of funerarius in 
June, and three or four cells in July. Ferton (1912) observed a temporary closure of the nest during 
the provisioning period in confusus (as histrio) but not in rufipes (as humeralis).The nest entrance 
is permanently open during the provisioning period in interruptus (Cherian and Mahadevan 1937) 
and variegatus (Méczar 1952; Grandi 1954, Tsuneki 1969), although incomplete closure is some- 
times practiced (Méczar 1952). Prey is carried in flight, under the female’s venter (Mocza, 1952). 
According to Grandi (1961), the wasps enter the gallery without dropping the prey at the entrance, 
while Moéczar (1952) reports that the prey is dropped at the nest entrance, and dragged in subse- 
quently. Grandi (1961) noticed 5-7 prey per cell, with the wasp’s egg on the first prey. 

The males spend the nights in burrows in the ground, sometimes several together (Brauns, 
1911). 

Grandi (1954, 1961) and Gayubo et al. (1992) described the mature larvae of Palarus varie- 
gatus and of P. ambustus almeriensis, respectively. 

DAMAGE TO APICULTURE.— Botha (1975) and Clauss (1985) reported serious damage to api- 
culture caused by the banded bee pirate, Pa/arus latifrons, in South Africa and Botswana, respec- 
tively, Cherian and Mahadevan (1937) reported considerable losses in the populations of Indian 
honey bee (i.e., Apis cerana Fabricius) in India, caused by Palarus interruptus. 


Key to Species 


Unknown and not included: female of Palarus arabicus. 


1. Labrum not or minimally convex, with unsculptured apicolateral expansion, fully concealed 
when mandibles closed (Fig. 9b); length of ventrolateral scapal setae exceeding width of 
scape; pronotal collar markedly depressed, not raised as narrow wedge (Fig. 9d), streptaulus 
dorsally fused with anterior pronotal groove (Fig. 9e); metapleuron evenly microsculptured, 
dull: median impression of propodeal dorsum microsculptured (Figs. 17, 25a); hindfemur with 
apical lobe (Fig. 10a), lobe rudimentary in some males. Female: apex of tergum VI not thick- 
ened dorsoventrally; pygidial plate with well-defined median platform whose margin is 
parallel to that of plate (Fig. 10b-d). Male: tergum VII without lateral pygidial process 
PETE TENET IER EOIN Bec ce cies Salsad es pscpan co ph hisl-Letale eae oh hertar epags rane, Mang ta bedrest eo Gd 4 
Labrum convex, without apicolateral expansion, separating fully closed mandible from 
clypeus (Figs. 29b, 47c-e, 50c, 55e, f); length of scapal setae smaller than scapal width; prono- 
tal collar raised posteriorly as narrow wedge (Figs. 29d, 32a), streptaulus well separated from 
anterior pronotal groove (Fig. 29e); metapleuron punctate or unsculptured (at most with a few 
punctures); median impression of propodeal dorsum not microsculptured; hindfemur without 
apical lobe. Female: apex of tergum VI thickened dorsoventrally (Figs. 30c, d, 43¢); pygidial 
plate without median platform. Male: tergum VII with lateral pygidial process (Fig. 30e) . . 2 


bo 


Vertex wider, hindocellus separated from orbit by more than hindocellar width (Figs. 32c, d, 
35c, d, 38c, d), without depression behind hindocelli; frontal swelling delimited laterally by 
sulcus that extends dorsad from lateral margin of antennal socket; frontal paraocular macula 
present (Figs. 29a, 35a), in many specimens continuous with macula on vertex; metapleuron 
punctate, with conspicuous setae; propodeal dorsum without conspicuous adlateral depression, 
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with well-defined punctures except on median depression that is about 1.0-1.5 midocellar 
widths wide (Fig. 29f); propodeal side punctate throughout. Female: pygidial plate conspicu- 
ously ridged (Figs. 30b, 35e). Male: terga I and VII without adlateral carina, pygidial plate 
with basolateral process, not emarginate apically (Figs. 30e, 32e, f, 35f); gonocoxite with 
dense brush of long setae ventrally (Figs. 33, 36, 38); penis valves dorsally fused for less than 
half their length, with preapical dorsal ridges (Fig. 39) (interruptus group) ............ I] 
Vertex narrower, hindocellus separated from orbit by at most its shortest axis, nearly touching 
orbit in most specimens (Figs. 41a, 55a), with well-defined depression immediately behind 
hindocelli; frontal swelling not delimited laterally by sulcus: frontal paraocular macula short 
(just above clypeus) or frons all or largely yellow; metapleuron impunctate and asetose or with 
inconspicuous setae and a few, sparse punctures; propodeal dorsum with conspicuous adlater- 
al depression and either all carinulate or with large median microsculptured depression (that is 
several midocellar diameters wide), punctate only laterally, punctures small; propodeal side 
impunctate at least anteriorly. Female: pygidial plate sparsely punctate or with numerous fine 
ridges (Fig. 98a). Male: terga I and VII with adlateral carina, pygidial plate with apicolateral 
process (e.g., Figs. 41d, 87e, f, 95d, e, 99c, d) except in pentheri and saundersi; gonocoxite 
without dense brush of long setae ventrally (e.g., Figs. 42b, 99f); penis valves dorsally fused 
for more than half their length, without preapical dorsal ridges ....................40.. 3 
Female: hindtarsomeres II and II] each with outer apical spine markedly longer and thicker 
than inner lateral spine (Fig. 41b); sternum II without transverse elevated crest, pygidial plate 
without apparent longitudinal ridges (Figs. 41¢, 57a). Male tergum VII with pygidial plate not 
raised or slightly raised above tergal apex, tridentate (Figs. 41d, 52a, 52b) (histrio group). 13 
Female: hindtarsomeres II and III each with outer apical spine as long and thick or slightly 
longer than inner lateral spine; sternum II with transverse, elevated crest; pygidial plate with 
minute but well-defined longitudinal ridges (Fig. 98a). Male tergum VII with pygidial plate 
raised above tergal apex, apically bidentate or pointed (e.g., Figs. 63d, e, 75a-d, 79e, f, 87e, f. 


= 


YSU; €, 996.01) (ParICeATES DYOUD):. ais See ese oP pace cxie 9p and «oe nals now oaua «sale ee 


Postocellar area with longitudinal crest (Fig. 12); eyes practically holoptic. Male: midtibia 
(except basally), hindtibia, and midbasitarsus with dense, erect setae on venter (Fig. 23b, c); 
tergum VII with pygidial plate nearly parallel-sided and adlateral carina expanded (Figs. 13f, 
26, 230) Visible Corea wie Wess +1.< 54 was paebis-azw's eed Bae PoE wR Kovels & doce enna wasn 5 
Postocellar area without crest, somewhat raised along midline in female of farneri in which 
eyes are dichoptic (Fig. 27a). Male: mid- and hindtibiae and midbasitarsus without dense erect 
setae on venter; tergum VII with pygidial plate either evenly broadening toward base (Fig. 
27d) or conspicuously, roundly expanded basally (Figs. 15c, 18d, f, 25c); adlateral carina 
expanded only insignificantly, invisible in dorsal view ............00.0 0.0000. e cece eee i: 


Hindocellus nearly circular, convex; frons with small macula above each antennal socket: scu- 
tum yellow anterolaterally, tergum I with erect setae only laterally. Female: lateroclypeal notch 
separated from lateroclypeal sulcus; dorsum of midbasitarsus with fewer than 20 spines (as in 
Fig. 18b). Male: precoxal mesopleural declivity delimited by swelling anterolaterally, without 
sharp tubercle laterally; adlateral carina of tergum VI markedly expanded anteriorly (Fig. 20a), 
that of tergum VII evenly arcuate (Fig. 20b); pygidial plate about as wide as long (Fig. 20b); 
sternum II uniformly concave anterad of elevation, posterior surface of elevation (posterad of 
crest) sparsely setose; sterna III-V concave basomesally 

eee oe ee ee re a ar hee ee nama Pulawski and Prentice, sp. nov., p. 351 
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Hindocellus oblong, somewhat flattened; frons and scutum all black; tergum I with erect setae 
mesally as well as laterally. Female: lateroclypeal notch almost in line with lateroclypeal sul- 
cus; dorsum of midbasitarsus with about 30 dorsal spines (Figs. 13b, 22). Male: precoxal 
mesopleural declivity delimited by sharp tubercle anterolaterally; adlateral carina of tergum VI 
evenly arcuate (Fig. 23e), that of tergum VII markedly broader anteriorly than posteriorly; 
pygidial plate longer than wide; sternum II with broadly V-shaped to nearly transverse ridge 
before elevation; posterior surface of elevation (posterad of crest) all densely setose or with 
densely setose band; sterna III-V not concave basomesally ............---+-++eeeeee- 6 


Median depression of posterior propodeal surface bordered by sharp carina. Male: anteroven- 
tral tubercle of midcoxa inconspicuous; hindfemur flattened anterobasally, minimally concave; 
tergum I without adlateral carina and associated tubercle; sternum II: posterior surface of ele- 
vation higher than midocellar width, without well-defined row of sinuous setae. Arabian 
BSS C0 DES ison ¢ caus sade e BeS-& SOie CGNs ew ew 4S comberi Turner, p. 340 
Median depression of posterior propodeal surface bordered by obtuse carina. Male: anteroven- 
tral tubercle of midcoxa conspicuous (Fig. 23a); hindfemur not flattened anterobasally; tergum 
I with adlateral carina and associated tubercle: sternum II: posterior surface of elevation lower 
than midocellar width, with well-define row of sinuous setae. West Africa 

5 wage Eph «oxen Ig nas Sa Gees Rests Tews ae Ge eee aes eRe obesus Arnold, p. 353 


Least interocular distance wider, equal to 0.9-1.2 x midocellar width in female (Fig. 27a), to 
about 0.4 x in male; postocellar area with linear impunctate strip mesally; humeral plate all 
yellow or yellowish white (with minimal dark spots). Female: impunctate strip of postocellar 
area continuing as impression at level of eye hindmargin; tergum | with single uninterrupted 
macula. Male: mesopleural setae shorter than midocellar width (except anterad of episternal 
sulcus); pygidial plate uniformly broadening toward base (Fig. 27d) . . turneri Brauns, p. 358 
Least interocular distance narrower, no more than 0.5 < (female) and 0.2 x (male) midocellar 
width (eyes practically holoptic in many specimens); postocellar area without impunctate strip 
or (female of furtivus) with ill-defined strip anteriorly; posterior half of humeral plate brown 
to black. Female: vertex without impression at level of eye hindmargin; tergum | with a pair 
of maculae (possibly with single uninterrupted macula in some occidentalis). Male: length of 
mesopleural setae equal to midocellar width of more; pygidial plate expanded basally (Figs. 
LS Gsf 250) ren. skal 4 ak abelian Meet SEARO eG Morieils » a olie ea ee rw calle # Head 8 


Longest setae of posteroventral midfemoral surface about equal to midocellar width; impunc- 
tate median area of propodeal dorsum narrower, its preapical width (one midocellar width 
from apex) smaller than dorsum’s midlength (Fig. 17) (maculatus Dahlbom, p. 346)...... 9 
Longest setae of midfemoral venter markedly shorter than midocellar width; impunctate medi- 
an area of propodeal dorsum wider except in some furtivus, its preapical width (one midocel- 
lar width from apex) greater than dorsum’s midlength (Fig. 25a)...............00 005: 10 


Tergum I with pair of large lateral maculae (macula larger than tegula); adlateral carina of male 
sternum VE dill, Tet RAISE ces cae a byedene eee se oy maculatus maculatus Dahlbom, p. 349 
Tergum I all black or (most males) with pair of small lateral maculae (macula about as large 
as tegula); adlateral carina of male sternum VI sharp, somewhat raised 

) cde a Bah Soe TR ee Bat News eee Be eA bese 29 maculatus nigrior Arnold, p. 349 
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Female: least interocular distance about 0.1-0.2 x midocellar width; scutum black. Male: ster- 
na II-VI at most with a few, sparse punctures and associated setae anterad of apical depres- 
sion; adlateral carina of tergum VI obtuse, nonprominent (Fig. 25b) ................000. 
ee ee ee ee ee re ee occidentalis Arnold, p. 356 
Female: least interocular distance at least 0.3 midocellar width; scutum yellow anterolateral- 
ly. Male: sterna ILI-VI densely punctate and setose; adlateral carina of tergum VI sharp, promi- 
3135 01 91 0 es aa ol ee Cee a ee furtivus Pulawski and Prentice, sp. nov., p. 344 
Hindocellus separated from orbit by more than midocellar width (Fig. 35c, d); supraantennal 
swelling delimited laterally by dark sulcus. Female: hindfemoral outer surface without preapi- 
cal spines; setae erect on femora, tibiae, and gaster, longer than midocellar diameter on femo- 
ra, dense on gaster (Fig. 32b); hindtibia with three rows of spines; apical depressions of terga 
I and II punctate; lateral margin of pygidial plate nearly straight (Fig. 32e). Male: maculae 
intense yellow. West Africa.......... gynaecotrichus Pulawski and Prentice, sp. nov., p. 364 
Hindocellus separated from orbit by midocellar width or less (Figs. 32c, d, 38c, d); supraan- 
tennal swelling delimited laterally by pale sulcus. Female: hindfemoral outer surface with one 
or two preapical spines (spines lacking on one leg in occasional specimens); setae shorter than 
midocellar width on femora, appressed on tibiae, sparse, appressed on gaster; hindtibia with 
four rows of spines; apical depressions of terga I and II impunctate; lateral margin of pygidi- 
al plate convex basally, concave subapically (Fig. 30b). Male: metanotal and gastral maculae 
ANGLED Ct aE les fied gb ie Mh SOTO oe ers vk heat canta ep ea ac cg orate ude brates ag Se BE ip hehe 12 


Most genal setae sinuous, longer than basal mandibular width (Fig. 38a); tergal punctures well 
defined (Fig. 38b); dorsal length of flagellomere I 1.8-2.0 x apical width. Female: distance 
between hindocelli clearly shorter than ocellocular distance (Fig. 38c, d). Male: tergum VII 
rounded apically; gonocoxite with single brush of ventral setae (Fig. 38f). Sub-Saharan A frica, 
SPAT ADM lies wink Ab 3 wes Fur ahock.¥ Hye EGS HEMT Ae + Ree PEERS Sees latifrons Kohl, p. 370 
Most genal setae straight (angled apically), shorter than basal mandibular width (Fig. 35a); 
punctures of terga I and II minute to evanescent except laterally (Fig. 35b); dorsal length of 
flagellomere I 1.2-1.3 x apical width. Female: distance between hindocelli about equal to ocel- 
locular distance. Male: tergum VII truncate apically (Fig. 35e, f); gonocoxite with two discrete 
brushes of ventral setae (Fig. 36). India, Sri Lanka.......... interruptus (Fabricius), p. 367 


Medioclypeus with flange uniform, not differentiated into admedian and adlateral portions, 
without narrowing or discontinuity (Figs. 47c-e, 49a, b); lateroclypeal notch well defined. 
Female: tergum | with adlateral carina. Male: clypeal free margin without median lobe (Figs. 
Leas) PESOS TERT ANSI Ic 5 stale docket dd oN A PCR RHE ON eee Bae Byer ore t 14 
Medioclypeus with flange differentiated into admedian and adlateral portions that are separat- 
ed by narrowing or discontinuity (Figs. 50a-c, 51a, b, 55c-f); lateroclypeal notch absent (vast 
majority of specimens) or minimal. Female: tergum | without adlateral carina, at most with lin- 
ear swelling. Male: clypeal free margin with median lobe (Figs. 50b, 51b, 55d, f) (laetus sub- 
SUD) sponses sw secine Aaabeceracahen! agence Sn OAT eee We andsee es, Carnebuenrhe semis tempers | 18 


. Posteroventral mandibular tooth and notch poorly defined (Fig. 47e); frons maculate along 


midline (Figs. 47a, 49a, b); propodeal posterolateral surface with prominent carinulae that 
obscure punctation. Female: width of clypeus (from condyle to condyle) smaller than 3 ~ 
length along midline (Figs. 47c, 49a); apex of tergum VI sharply pointed in profile. Male: ster- 
num II with lateral transverse swelling anterad of clevation................0.0020...15 
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Posteroventral mandibular tooth and notch well defined; frons without macula along midline 
except in some ambustus; propodeal posterolateral surface with slight carinulae that only part- 
ly obscure punctation. Female: width of clypeus (from condyle to condyle) greater than 3 = 
length along midline; apex of tergum VI rounded in profile (Fig. 43c). Male: sternum II with- 
outtiansverse-swelline anterad-of elevation... .s .iw aca sais ge a wee aude ema wale wale 16 


. Glossal lobe without strip-like extension; minimal length of gena, in dorsal view, greater than 


midocellar width (Fig. 49c); least interocular distance 1.2-1.5 x midocellar width in female, 
1.4-1.6 x in male; in most specimens midfrontal macula fused with paraorbital macula (Fig. 
49a). Female: clypeus shorter, length along midline smaller than 0.4 x distance between 
clyfieal Condviés is. 498 ii igus 4 oe ake see ane estes 5 cae o Fay histrio Spinola, p. 386 
Glossal lobe with strip-like extension (Fig. 47f); minimal length of gena, in dorsal view, small- 
er than midocellar width (Fig. 47b); least interocular distance 0.5-1.0 * midocellar width in 
female, 0.8-1.4 * in male; midfrontal macula separated from paraorbital macula (Fig. 47a). 
Female: clypeus longer, length along midline greater than 0.4 = distance between clypeal 
SONG VICS Eile Ws 2 ee ee, Sate seks ZS SE eee ay pie hastatifrons Turner, p. 383 


Preepisternal area of upper mesopleuron densely punctate, punctures no more than one diam- 
eter apart (Fig. 45a, b); mesopleuron conspicuously microsculptured between punctures 

Eee 5 AOU SILL, ohana, ts ite aed a aadliweacdeeaa eee areek Seas dacs confusus Turner, p. 381 
Preepisternal area of upper mesopleuron sparsely punctate, all or many punctures several to 
many diameters apart (Fig. 43a, b); mesopleuron unsculptured or with evanescent microsculp- 


ture: between punctures (ambustus Klug, p. 378) ssc cave wie avree se Sone woeait ecaebin eres eos L7 
Upper metapleuron impunctate. North Africa............ ambustus ambustus Klug, p. 380 


Upper metapleuron with 6-15 small punctures. Southern Spain ... 0.0... 0.2.0.0... 0000 
ee OM ee ee ee Cee eens ambustus almeriensis Gayubo, Asis, and Tormos, p. 380 


Mesopleuron (all or largely) sparsely punctate (punctures several to many diameters apart), 
with a few inconspicuous, nonreflective setae that do not conceal integument (Fig. 5le); 
propodeal enclosure with well-defined ridges both mesally and laterally, with inconspicuous, 
PREAH SRE “saNesng Sal Sic Wetec ae os tyre sat ok. ele Castes ep eaanle pe ono, ReateEa. ong etee eieea's Sos 19 
Mesopleuron densely punctate (punctures 1-3 diameters apart), with dense, reflective setae 
that all or largely conceal integument (Fig 56d); propodeal enclosure (except many J/aetus) 
with sculpture markedly finer laterally than mesally, laterally with conspicuous, clearly reflec- 
Rive Retae (EIS, SOG OI i: = celia segs <iate a TN oy pe ane Sale oS ee PT aE weld ese eH 20 
Medioclypeus longer, its length along midline sou three quarters of distance between clypeal 
condyles or slightly more (Fig. 50a, b); posteroventral mandibular tooth gradually lowering 
toward mandibular apex, notch unsharply defined (Fig. 50c). Female: medioclypeal flange 
without tooth or longitudinal ridge next to lateroclypeal sulcus ....................+-4- 
tlaleess atdex Sraigs %. Sseseee epee ata te Geet d tic eneeee eSEut edase ane cesse bisignatus F. Morawitz, p. 389 
Medioclypeus shorter, its length along midline about two thirds of distance between clypeal 
condyles (Fig. 5la, b); posteroventral mandibular tooth in most specimens nearly straight to 
rounded distally but well defined, mandibular notch sharply defined (Fig. 51c), but tooth grad- 
ually lowering and notch ill defined in many females from Pakistan (Fig. 51d). Female: 
medioclypeal flange with or without tooth and longitudinal ridge next to lateroclypeal sulcus. 
Spt ca Spt, Hear Ss ge uae. HSE lel FRc arte eee Pe funerarius F. Morawitz, p. 391 
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20. Gena (except in ventral third or so) with dense, reflective setae (Fig. 55b); area between mid- 


bh 
ee) 


and hindocellus swollen, as long as 1.8 x midocellar width (Fig. 55a); episcrobal area of most 
specimens all or largely glabrous (Fig. 56d). Female: very apex of tergum VI evenly rounded, 
without discontinuity between dorsal and ventral margins (Fig. 57b). Male: apicomedian 
pygidial process longer, equal to 0.6-0.9 of distance between tips of lateral processes; lateral 
process raised above and ending before apex of adlateral carina (Fig. 57d); pygidial carinae 
converging toward apex (Fig. 570)... ce ee eae cw cee nepenunes laetus Klug, p. 397 
Gena at most with a few reflective setae; area between mid- and hindocellus not swollen, as 
long as 1.1 = midocellar width or shorter; episcrobal area all setose or nearly so (Fig. 59b). 
Female: apex of tergum V1 with discontinuity between dorsal and ventral margins (Fig. 59c). 
Male: apicomedian tooth of tergum VII shorter, equal to 0.4-0.5 of distance between tips of 
apicolateral processes; lateral process ending posterad of apex of adlateral carina (Fig. 59e); 
pygidial carinae parallel or diverging toward apex (Figs. 59d, 61b)................... a4 


. Posteroventral mandibular notch nearly reduced, practically absent (Fig. 59a) in African popu- 


lations, small but well defined in those from Sinai and Jordan; asetose median area of 
propodeal dorsum several times width of midocellus. Female: clypeal free margin inconspic- 
uously, shallowly emarginate mesally, emargination not flanked by tooth ................ 

Re ne, er ee ee ee ne ee ee ay ee ee parvulus de Beaumont, p. 403 
Posteroventral mandibular notch well defined; asetose median area of propodeal dorsum not 
wider than midocellus (Fig. 61). Female: clypeal free margin conspicuously emarginate mesal- 


ly, emargination flanked by tooth..................0008. pictiventris F. Morawitz, p. 406 
PC TN 000. Secu merase Wain aacees oir taan coc, lean sels en eal oe eal eels Chg pee, 23 
IIS onc seh oH csi ey a lee Wale oes aba ele CACM 3 Gee Janene am lb ee 33 


Posteromedian concavity of sternum II (posterad of transverse crest and associated row of 
setae) without additional platform; crest dentate ........00 0.0... e ences 24 
Posteromedian concavity of sternum II (posterad of transverse crest and associated row of 
setae) with additional platform that is delimited by obtuse swelling; crest simple or dentate 
iP Rer tenes 2 at ythes dn Ramat Soom amanes & beas lnae Beier glk 5 eure cent ioe: abla Ge eye GEC epee wD 


Pronotal collar, scutum anterolaterally, scutellum, and metanotum (except laterally) reddish 
aaa ENR ARES it OE vie ibaa AER eS Pee I pentheri Brauns, p. 441 
Pronotal collar and scutum anterolaterally pale yellow or black, in many specimens also 
scutellum and metanotum (reddish in some).............. 0000000 ee oneili Brauns, p. 436 


Sternum II, posterad of transverse crest and associated row of setae, with short, transverse plat- 
form, distance between platform’s apex and sternal margin greater than platform’s length 
QF sr EEE ln acsat else nu 5 ID dG, ap Assia) AE ENESCO ead tek ce 26 
Sternum II, posterad of transverse crest and associated row of setae, with elongate, rounded 
platform, distance between platform’s apex and sternal margin smaller than platform’s length 
(Pigs.65f, 736, 77a, S4H(908 GBC: Gy cas syetee ya nao < eee nace des ba amy w bubs eoawn s 27 


. Genal setae straight, shorter than midocellar width; least interocular distance 0.6-0.7 x mido- 


cellar width; pygidial plate with lateral margin not concave; additional transverse carina of 
sternum II (posterad of crest) prominent, well defined (Fig. 94a). . . saundersi Morice, p. 450 


34. 
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Genal setae sinuous, those near hypostomal carina nearly 1.5 x midocellar width; least inte- 
rocular distance about equal to midocellar width; pygidial plate with lateral margin slightly 
concave at about midlength (Fig. 79c); additional transverse carina of sternum II (posterad of 
crest) nonprominent, obtuse laterally, sharp only in median third or so (Fig. 79a).......... 

easter ater ehalt! a eee tdaa hahe SENS w Daun Pere jaxartes Pulawski and Prentice, sp. nov., p. 430 


. Genal setae sinuous, those near hypostomal carina exceeding midocellar width (Fig. 65b); 


transverse section of mesopleural precoxal carina without angular prominence.......... 28 
Genal setae straight or angled at apex, not exceeding midocellar width; transverse section of 
mesopleural precoxal carina with angular prominence (prominence rudimentary in some /ul- 
LEV ETELPIUS CARMEL SA TARE TOO Da ce ea oth cn Searpee: sesher 1: srsyeh he Aeon teste Hk dees a aa eae ee akg 29 


Flagellomere I as long as II (Fig. 65a); gena adjacent to hypostoma with a few punctures and 
associated setae; posteroventral subbasal mandibular tooth angulate (Fig. 65c)............ 
eee Oe Fern ee eer es eet ee ee eee ey bernardi de Beaumont, p. 411 
Flagellomere I clearly eee than II (Fig. 69a); gena adjacent to hypostoma with many punc- 
tures and associated setae; posteroventral subbasal mandibular tooth rounded (Fig. 69b).... 
= Sarena gabe solos oacaype sn ea Rae 4 cael seme nee arama hy wis ee Rerbeies s dongalensis Klug, p. 416 


Forebasitarsus slightly widened (Fig. 65d); apicoventral foretibial margin emarginate posterad 
of spur socket, cuticle dark adjacent to emargination (Fig. 90c); foretibial venter, basad of spur, 
in most specimens with conspicuous, falciform seta (Fig. 90c)...... rufipes Latreille, p. 445 
Forebasitarsus not widened; apicoventral foretibial margin not emarginate posterad of spur 
socket, without dark marginal cuticle; foretibia without falciform seta................. 30 


Crest of sternum II tridentate (Fig. 77a, c); platform behind crest not delimited basally, nar- 
rower apically (Pit. SU ae nce kde eda a eee eee gao Pulawski and Prentice, sp. nov., p. 427 
Crest of sternum II simple or serrate; platform behind crest delimited basally and apically, 
prodderapically (Piss, TAG) 960.4) ak ood nan vere Ha Pe ele we eben wen ec wae ae Sle 31 


Flagellum all black or (some specimens) yellow basally ...... variegatus (Fabricius), p. 455 
Flagellum. largely to:all yellow Or redgis iis. wissen» dane cca eee een ew a ae 32 


Posteroventral mandibular tooth rounded (Fig. 73a); forecoxa with apicomedian process (Fig. 


73b). North Africa to Kazakhstan and Tajikistan.............. fulviventris Latreille, p. 420 
Posteroventral mandibular tooth sharp (Fig. 82a); forecoxa without apicomedian process. 
Southern Pakistan amd tia. yn dae © Gok notes Ge dm didi wets: Non ee bee klugi Menke, p. 433 


. Forebasitarsus conspicuously widened, with rake spines broadened (Figs. 66e, 69e, 91c); side 


of terstn Vilconcave (Pies. 671, 70092D), . cca i coc ds anes ee Pees cee eee ee we ww 34 
Forebasitarsus not widened, rake spines not broadened; side of tergum VII not concave except 
SOMIOW NACONE AE ROME CID 4 nas) aparerrprw ie arene OMS ame satan ele ode kane ae eS 36 


Flagellomeres VIII-XI concave basoventrally (Fig. 91a); forecoxa without apicomedian brush 
of long setae; forecoxal setae straight or angled at apex; forefemoral anteroventral surface not 
concave; foretibia markedly triangular, without spatulate setae (Fig. 91b); forebasitarsal rake 
spines broadened, but not spatulate, longest spines more than half width of basitarsus 
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(Fig. 91c); hindbasitarsus not flattened, about twice as long as posterior hindtibial spur; hind- 
tarsomeres [I and HI asymmetrical, somewhat expanded apicolaterally (Fig. 91f), hindtar- 
somere II more than twice as long as wide apically; side of tergum VII without oblique ridge 
in anterior half, with dense setae that fully conceal integument (Fig. 92b); apex of tergum VII 
(beneath lateral pygidial process) with setae sparser, not concealing integument; sternum II 
with anterior margin of elevation sharply carinate; sterna V and VI sparsely, inconspicuously 
punctate and setose; antenna black, thorax and propodeum predominantly black, wings (except 
apically) conspicuously infumate with violet shimmer; gaster black . rufipes Latreille, p. 445 
Flagellomeres VIII-XI not concave basoventrally; forecoxa with apicomedian brush of long 
setae; at least some forecoxal setae sinuous; forefemoral anteroventral surface with well- 
defined concavity (Fig. 66c); foretibia not triangular, with a few spatulate setae on outer mar- 
gin (Fig. 66d); forebasitarsal rake spines spatulate, spines shorter than half basitarsal width 
(Figs. 66e, 69e); hindbasitarsus flattened dorsoventrally (Fig. 67c, d), its length at most 1.3 x 
that of posterior hindtibial spur; hindtarsomeres symmetrical (not expanded apicolaterally), 
hindtarsomere II less than twice as long as wide apically; side of tergum VII with prominent, 
oblique ridge in anterior half, with setae not concealing integument (Figs. 67f, 70b); apex of 
tergum VII (beneath lateral pygidial process) with setae denser, concealing integument (except 
mesally in bernardi); sternum II with anterior margin of elevation obtuse; sterna V and VI 
densely, conspicuously punctate and setose; antenna, thorax, and propodeum largely and 
gaster all or predominantly yellow and/or reddish, wings hyaline or slightly yellowish ... 35 


Occipital carina complete; lateroclypeus asetose (except adjacent to tentorial pit), contrasting 
with adjacent frons; free margin of medioclypeus produced into obtuse lobe, slightly concave 
on each side of lobe (Fig. 66a); flagellomere I shorter: ventral length smaller than apical width 
(Fig. 66b); gena adjacent to hypostoma with a few punctures and associated setae: longest 
setae between mandibular condyle and notch about half midocellar width; posteroventral 
mandibular tooth angulate; midtibial spur absent; midbasitarsus flattened dorsoventrally (Fig. 
67a, b); tergum V with posterolateral tubercle; apical (emarginate) portion of pygidial plate 
markedly broader than basal part (Fig. 67), oblique ridge below plate extending to tergal fore- 
margin, the latter markedly swollen on each side of plate. .... bernardi de Beaumont, p. 411 
Occipital carina effaced subdorsally (Fig. 69d); lateroclypeus all setose, not contrasting with 
adjacent frons; free margin of medioclypeus not produced into lobe, not concave laterally: fla- 
gellomere I longer: ventral length more than apical width (Fig. 69a); gena adjacent to hypos- 
toma with many punctures and associated setae; longest setae between mandibular condyle 
and notch almost twice midocellar width; posteroventral mandibular tooth rounded (Fig. 69b); 
midtibial spur present; midbasitarsus not flattened dorsoventrally (Fig. 69f); tergum V without 
posterolateral tubercle; apical (emarginate) portion of pygidial plate slightly broader than basal 
part (Fig. 70a), oblique ridge below plate not extending to tergal foremargin, the latter not 
BR EE. ci testa de tees aschaauee'a ap medals tenfty draelad a. lop. nlscoaep nee Geld Seis. 4 dongalensis Klug, p. 416 


Pygidial plate not emarginate or slightly emarginate: tips of lateral pygidial processes separat- 


ed by less than midocellar width (Figs. 63b, 82e, 87e, 95d) 0... ee eee 34 
Pygidial plate conspicuously emarginate: tips of lateral pygidial processes separated by more 
than midocellar widih:(Figs. 75a;:b, 776, 796, 85a, 996) cs ccc sas econ vend oes 2 OES 2 har 40 


Punctures of mesothoracic venter, before precoxal sulcus, about one diameter apart; side of ter- 
gum V with conspicuous tooth (Fig. 87d); pygidial plate linear in basal half (Fig. 87e), in lat- 
eral view separated by deep emargination from tergal apex (Fig. 87f); side of tergum VII con- 
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spicuously setose (Fig. 87f), with carina between pygidial plate and adlateral carina ....... 
ALR ee EN ee me ts er MP PN Mery mee Re Sites VaR ry AT a ON Me eR A bly aie ch pentheri Brauns, p. 441 
Most punctures of mesothoracic venter, before precoxal sulcus, several to many diameters 
apart: side of tergum V without tooth; pygidial plate diverging posteriorly in basal half (Figs. 
63b, 82e, 95d), in lateral view separated by shallow emargination from tergal apex (Figs. 63c, 
75c, d, 95e); side of tergum VII inconspicuously setose, without carina between pygidial plate 
TRA TN REED ose a ola hark, tooo Walaa lth edna ea oles chrsgnd 4 aati Socata sea boc nh en 


. Midtibia without spur; forebasitarsus, in at least apical third, with ventral row of erect setae 


adjacent to posterior margin (Fig. 94d); tergum IV with adlateral carina; apex of tergum VII 
inconspicuous, located anterad of apex of pygidial plate (Fig. 95e); elevation of sternum II 
sharply carinate anteriorly, dentate posteriorly (Fig. 95a); sternum VIII conspicuously setose 
PreMpiCallY:. cans do 4 caw bcc wuld s Kaa data «ADO Pale oe = oe oe Seer Monee, p. 450 
Midtibial spur present (although short); forebasitarsus without ventral row of erect setae; ter- 
gum IV without adlateral carina; apex of tergum VII well defined, located slightly posterad of 
apex of pygidial plate (Figs. 63c, 82f); elevation of sternum II not carinate anteriorly, not den- 
tate: posteriorly; sternum: VIII asetose preapioally 24... .o.c. cavemen see weiss nde vee wee Oe 


Flagellomeres III-VHI markedly convex ventrally (Fig. 82d); posteroventral mandibular tooth 
produced into ventrally (= posteriorly) directed point (Fig. 82c); forebasitarsus without black, 
preapical tubercle on venter; midbasitarsus flattened laterally; midtarsomeres II and III with- 
out apical pads; pygidial plate emarginate apically (Fig. 82); tergal maculae yellow, contin- 
US ae zctncs Rae et see PRS need RE GORM a ee erndew a mbatoe ate Aa klugi Menke, p. 433 
Flagellum almost cylindrical (Fig. 63a); posteroventral mandibular tooth not produced into 
point; forebasitarsus with oblong, black, preapical tubercle on venter; midbasitarsus not flat- 
tened laterally; midtarsomeres II and III each with circular, translucent, apicoventral pad; 
pygidial plate not emarginate apically (Fig. 63b); tergal maculae whitish, interrupted....... 
Re ee ee rar oe area. ree arabicus Pulawski, sp. nov., p. 409 


Genal setae sinuous; midtibia without spur; adlateral carina of tergum VII not expanded.... 
ee ee a! Ae ae eee ee ae jaxartes Pulawski and Prentice, sp. nov., p. 430 
Genal setae straight; midtibial spur present; adlateral carina of tergum VII expanded basally 
Sabet Ga RE Ge RS REDS RiGee 9 ale Re WSL nice se she Scale aan 9-H we ade Wale ae we eT 4] 


Venter of forebasitarsus with oblong, black preapical tubercle (sharply contrasting in color 
with surrounding area); midbasitarsus slightly curved in profile, slightly thicker apically than 
near midlength (Fig. 84d): venter of both midtarsomeres II and II with lamellar, translucent, 
circular pad (Fig. 84e); tergum VII with basal carina between pygidial plate and adlateral cari- 
na (carina largely concealed when segments are not fully extended)... . oneili Brauns, p. 436 
Venter of forebasitarsus without oblong, black, preapical tubercle; midbasitarsus not curved in 
profile, not thicker apically than near midlength or gradually broadening toward apex; venter 
of midtarsomeres II and III without lamellar, translucent pads; tergum VII without basal cari- 
na between pygidial plate. and adlateral carina. ........ 006 ce eee eee ne cee nee e ence 42 


Longest genal setae about equal to midocellar width; mesothoracic venter before precoxal sul- 
cus with a few punctures and associated setae (most punctures many diameters apart); foretib- 
ia with black apicoventral spot or series of spots (Fig. 74a); midbasitarsus markedly flattened 
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laterally (i.e., markedly higher than wide), curved in dorsal view, its ventral margin with row 
of spines that are closely spaced on basal half (Fig. 74b, c); midtarsomeres II and III ventral- 
ly each with inconspicuous, transverse, glabrous area between setal patch and apical margin; 
adlateral carina of tergum VII, in basal half, broadened and bent ventrad (Fig. 75c, d)...... 
Se ee ee ae ee Sere Te eae ee nee ee fulviventris Latreille, p. 420 
~— Longest genal setae markedly shorter than midocellar width; mesothoracic venter with many 
punctures and corresponding setae before precoxal sulcus (most punctures 2-4 diameters 
apart); foretibia without black apicoventral spot; midbasitarsus slightly flattened, straight in 
dorsal view, ventrally with row of widely spaced spines; venter of midtarsomere II and III 
without glabrous, apical area, setal patch extending to apical margin; adlateral carina of ter- 
gum VII, in basal half, expanded but not bent ventrad (Figs. 77f, 99d)................ 43 


43. Forecoxa without apicomedian prominence; midcoxa without posteroventral carina (small 
tubercle may be present); midtarsomere II without cluster of posteroventral spines; adlateral 
carina of tergum VII not double-edged (Fig. 99d); that of sternum VI pointed posteriorly (Fig. 
99d) in most specimens; antenna all black or yellow basally. . . variegatus (Fabricius), p. 455 

~ Forecoxa with acute apicomedian prominence; midcoxa with posteroventral carina or well- 
developed tubercle; midtarsomere II with cluster of posteroventral spines; adlateral carina of 
tergum VII double-edged in posterior half, microridged between edges (Fig. 77f); that of ster- 
num VI not pointed posteriorly (Fig. 77f); antenna all or predominantly yellowish red 
RI TU li oe Moh ot 8 ayce cree. RAV salar Fah lng Sides Le gao Pulawski and Prentice, sp. nov., p. 427 


SPECIES DESCRIPTIONS 


Repetitive characters have been omitted from the descriptions below. Unless indicated other- 

wise, the following states apply: 

Genal setae straight (sinuous in bernardi, dongalensis, jaxartes, and in male and many females of 
rufipes). 

Median depression of posterior propodeal surface bordered by obtuse carina or no carina (bordered 
by sharp carina in comber'‘). 

Foretibia with nonemarginate apicoventral margin, without falciform seta (apicoventral margin 
emarginate and one or two falciform setae present in rufipes). 

Female: foretibia with apicoventral margin not emarginate posterad of spur socket, without dark 
marginal cuticle (emarginate and with dark marginal cuticle in rufipes). 

Female: forebasitarsus not widened (widened in rufipes). 

Female: midbasitarsus with fewer than 20 dorsal spines (about 30 spines in comberi and obesus). 

Male: clypeus not particularly convex adjacent to lateroclypeal notch, not particularly inflated there 
(markedly convex and inflated in bernardi). 

Male: occipital carina complete (effaced subdorsally in dongalensis). 

Male: ventral length of flagellomere I greater than apical width (smaller than apical width in 
bernardi). 

Male: ventral mandibular tooth not produced into a ventrally (= posteriorly) directed point (pro- 
duced in the male of k/ugi). 

Male: mesothoracic venter slightly concave (markedly concave in male or bernardi and slightly 
less so in rufipes). 

Male: forecoxa apicomesally not expanded into narrow platform that is delimited by carina 
(expanded, carinate in fi/viventris and gao), 
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Male: forecoxal setae not sinuous (most setae sinuous in bernardi and dongalensis). 

Male: forefemur not concave anteroventrally (concave anteroventrally in bernardi and dongalen- 
SIS). 

Male: foretibia not markedly triangular as seen in posterior view (triangular in rufipes). 

Male: foretibia without black, apicoventral mark (mark or marks present in fi/viventris and klugi). 

Male: venters of mid- and hindtibiae and of mid- and hindbasitarsi without dense, erect setae 
except hindbasitarsus with usual erect setae, part of cleaning apparatus (venters of mid- and 
hindtibiae except basally and of mid- and hindbasitarsi with dense, erect setae in comberi, 
nama, and obesus). 

Male: forebasitarsus not widened, without black markings and dark appressed setae on venter, 
without ventral preapical tubercle, without ventral row of erect setae (conspicuously widened, 
with row of dark, appressed setae on venter in bernardi, dongalensis, and rufipes, with ven- 
tral, preapical tubercle in arabicus, jaxartes, oneili, and saundersi, with ventral row of erect 
setae on at least apical third in jaxartes and saundersi). 

Male: midtarsomeres II and II] without translucent, apicoventral pads (with a circular, translucent, 
apicoventral pad in arabicus, jaxartes, oneili, and saundersi). 

Male: hindfemur not flattened anterobasally (flattened in comberi). 

Male: hindtarsomeres IJ and II] symmetrical, not expanded apicolaterally (expanded apicolateral- 
ly in rufipes). 

Male: hindtarsomere II not elongate: length smaller than twice width (greater than twice width in 
rufipes). 

Male: tergum IV without adlateral swelling (swelling present in saundersi). 

Male: tergum VII without basal carina or oblique ridge between pygidial plate and adlateral carina 
(basal carina present in oneili and pentheri, oblique setose carina present in bernardi and don- 
galensis), its side not conspicuously concave (conspicuously concave in bernardi, dongalen- 
sis, and rufipes). 

Male: sternum II with anterior margin of elevation not curved and not sharply carinate (curved and 
sharply carinate in saundersi), posterior margin of elevation not produced into a series of teeth 
(prominent teeth present in saundersi, Fig. 95b, obtuse teeth present in bernardi and dongalen- 
SIS. 

Gonocoxite basoventrally with sclerotized portion not elongate (elongate in bernardi, Fig. 68b, and 
dongalensis, Fig. 70d). 


maculatus group 


RECOGNITION.— Members of this group differ from other Pa/arus in having a unique labrum: 
not or minimally convex, length about one quarter width, with unsculptured apicolateral expansion 
(Fig. 9c), fully concealed when mandibles closed (Fig. 9b), in the female with transverse carina 
straight and concealed under the clypeus, without median carina on distal half; clypeus not pro- 
duced anteriorly between lateroclypeal notches (Fig. 9a), with no gap or minimal gap between free 
margin and folded mandibles (Fig. 9b); posterior clypeal surface without row of setae adjacent to 
free margin; scape with numerous long erect setae ventrolaterally (setal length exceeding width of 
scape); pronotal collar depressed, not raised as narrow wedge (Figs. 9d, 27b), streptaulus fused 
with anterior pronotal groove (Fig. 9e); mesosternal and metasternal posterior margin not expand- 
ed into flange, respective coxal articulations exposed (Fig. 9f); metapleuron uniformly microsculp- 
tured, dull; first recurrent vein inserting on first submarginal cell, well separated from first inter- 
submarginal vein; hindfemur with apical lobe (Fig. 10a), lobe rudimentary in some males; hindtar- 
somere III with a pair of apicolateral and in many specimens of apicoadlateral dorsal spines, tergal 
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: a— head in frontal 
view showing nearly contiguous eyes: b — head in ventral oblique view showing closed mandibles concealing labrum: 
¢ ~ lower portion of female clypeus and labrum; d — pronotum in lateral view; e — posterior part of head, pronotum, and 
anterior portion of scutum in dorsal view showing streptaulus fused with anterior pronotal groove; f— mesocoxal and meta- 


coxal area showing mesosternal and metasternal free margin not expanded into flange (respective coxal articulations 
exposed). 
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Figure 10, Palarus maculatus species group exemplified by Palarus maculatus Dahlbom: a — female hindfemoral lobe; 
b — female tergum VI in lateral view; c — female pygidial plate in dorsal view; d — female pygidial plate in lateral oblique 
view: e — male sternum VIII, ventral face. 
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free margin simple in female, minutely truncate or double-edged in male. Female: pygidial plate 
with well-defined inner platform (Fig. 10b-d); side of tergum VI without longitudinal carina below 
margin of pygidial plate, its ventral portion not curved inwards; tergal apex minimally protruding 
over sternal apex, which is thin dorsoventrally (Fig. 10d), its sides not fused preapically; sternum 
VI without small flange overlapping ventral margin of tergum VI. Male: tergum VII either not 
expanded or roundly expanded basolaterally, without lateral process above adlateral carina; penis 
valve unique among Palarus: conspicuously angulate at ventral base of apical expansion (Fig. 
I1b). 

DESCRIPTION.— In addition to the characters given under Recognition above, the seven 
included species share the following: 

Frontal swelling not margined laterally by sulcus. Interantennal area either with or without lon- 
gitudinal crest. Vertex not broadly swollen between mid- and hindocelli except mesally swollen in 
comberi and obesus. Midocellus separated from hindocellus by clearly less than midocellar width. 
Hindocellus nearly touching orbit. Lateroclypeal notch present. Postocellar area without impres- 
sion. Gena narrow as seen from above (occipital carina separated from eye margin at vertex by less 
than half midocellar width). Posteroventral mandibular notch well defined. Mesopleural setae dis- 
tinctly shorter in male than in female. Metapleuron impunctate and asetose or with inconspicuous 
setae and a few, sparse punctures. Propodeal dorsum with well-defined adlateral depression, with 
median depression microsculptured and several midocellar widths wide; dorsum shallowly punc- 
tate (not ridged) laterad of median impression. Propodeal side impunctate at least anteriorly; area 
between side and posterior surface densely punctate (punctures densest in dorsal corner, less than 
one diameter apart) and with sinuous setae that are more than twice midocellar width long; admar- 
ginal carina complete mesally (almost narrowly interrupted in some obesus). Outer and inner api- 
cal spines of hindtarsomeres II and II] equal in length. Tergum I without adlateral carina (except 
carina present in male of obesus), its apical depression punctate. Gonocoxite all sclerotized. Setae 
longer than basal mandibular width at least on gena and propodeum (genal setae sinuous), suberect 
to erect on tergum | at least behind spiracle (but all appressed in some turner). 

Non-maculate areas of head, thorax, and propodeum black (with exceptions in some comberi 
and some maculatus maculatus); head overall black except clypeus yellow (small area below ante- 
rior tentorial pit black); small admedian macula present above antennal socket (see individual 
species for exceptions); mandible yellow on basal half, reddish brown to dark brown apically: 
antenna brown to black. See descriptions of individual species for additional details. Wing mem- 
brane hyaline to slightly infumate. 

?.— Position of lateroclypeal sulcus in relation to notch varying from species to species. Mid- 
coxal ventral surface without preapical tubercle. Pygidial carina not raised above plate’s plane on 
apical half. Sternum II simple. 

é.— Occipital carina separated from eye orbit at vertex by less than half midocellar width 
except more in furneri. Flagellomeres without obvious setation. Midcoxal venter without pos- 
teroventral carina. Midtibial spur not shortened, about 0.5 x length of midbasitarsus. Tergum IV 
without adlateral swelling. Tergum V without adlateral tooth or tubercle. Tergum VI with adlater- 
al carina. Sternum I without paired preapical swellings. Sternum II with preapical, transverse ele- 
vation. Sternum VIII not constricted preapically, its dorsum (= inner surface) without median cari- 
na, its venter uniformly setose near apex, without specialized row of setigerous punctures (Fig. 
10e). Gonocoxite without dense brush of long setae ventrally (Fig. 11b), without membranous ven- 
tral area near midlength (Fig. 11b). Penis valves dorsally fused for less than half their length (Fig. 
11a), without longitudinal sclerotized ridges apically, angulate at ventral base of apical expansion 
(Fig. 1 1b). 
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0.5 mm 


Figure 11. Palarus maculatus species group exemplified by Palarus maculatus Dahlbom ¢: a — genitalia in dorsal 
view; b — genitalia in lateral view. 


Palarus comberi Turner 
Figures 12-14. 


Palarus comberi Turner, 1911:483, 2, ¢. Holotype: ¢, Pakistan: Karachi (BMNH), examined.— Ramakrish- 
na Aiyar, 1916:553 (in catalog of Indian aculeates described after Bingham, 1897); Bohart and Menke, 
1976:291 (listed); Guichard, 1988:134 (Saudi Arabia). 


RECOGNITION.— Unlike all other Palarus, comberi, nama, and obesus have an obtuse crest on 
the postocellar area (Fig. 12), and male tergum VII with the adlateral carina conspicuously, round- 
ly expanded (Figs. 13f, 20b, 23f). Palarus comberi and obesus have about 30 dorsal spines on the 
female midbasitarsus, and male sternum II has a V-shaped ridge before the elevation. In the other 
Palarus, the postocellar area has no crest, the female midbasitarsus has fewer than 20 dorsal spines, 
and male sternum II has no V-shaped ridge before the elevation. The hindocellus of comberi and 
obesus is oblong, slightly sunken along the admedian edge, the lateroclypeal notch is in-line with 
the lateroclypeal sulcus, and the male pygidial plate not broadened anteriorly. In the other mem- 
bers of the maculatus group, the hindocellus is a different shape and not sunken along the admedi- 
an edge, the lateroclypeal notch is separated from the sulcus, and male tergum VI is differently 
shaped. 

Palarus comberi is unique in the genus in 
having the median depression of the posterior 
propodeal surface bordered by a sharp rather 
than obtuse carina and the male hindfemur flat- 
tened anterobasally, minimally concave. It dif- 
fers from obesus in having male midcoxa with 
inconspicuous anteroventral tubercle (tubercle 
conspicuous in obesus), male tergum I without 
an adlateral carina and associated tubercle 
(carina and tubercle present in obesus), and by 
the form and setation of male sternum LI (pos- 
terior surface of elevation higher than midocel- 
lar width, without well-defined row of sinuous 
setae, whereas lower than midocellar width and 
with well-defined setal row in obesus). The 


tocellar area in lateral oblique view showing crest. 
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FiGureE 13. Palarus comberi Turner: a —propodeal dorsum of female; b — female midbasitarsus; c — male gastral seg- 
ments I-VII in lateral view; d — male sternum II and part of tergum II in lateral view; e — male tergum V1 in lateral oblique 
view showing adlateral carina; f— male tergum VII dorsally. 


three males of comberi that we have examined are unique in having a discrete, yellowish white 
macula on the precoxal lobe (in front of midcoxa), but this character may not be constant; unlike 
the other species of the group, they have a discrete, yellowish white macula on the mid- and 
hindtrochanters and a large, yellowish white, irregularly shaped, full-length macula on the mid- and 
hindfemora. 

SPECIES DELIMITATION.— Specimens of comberi differ considerably between localities (see 
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Description below), particularly in scutal setation, form and setation of male sternum II, shape of 
the clypeus (which varies markedly more than in the other species of the group), and thoracic mac- 
ulation. Our limited material does not allow us to ascertain whether these specimens represent geo- 
graphic populations of a single species or a series of discrete species. For now, we interpret them 
as part of a single, geographically variable species, although obesus may be the westernmost geo- 
graphic form of comberi. However, as the two differ by several significant characters with no 
known intermediates (see Recognition above), we prefer to treat them as distinct species. 

DESCRIPTION.— Clypeus in female varying from about 2.15 = as wide as long (specimen from 
Nuk-e-Djube, Iran) to 2.6-2.8 < as wide as long (specimens from Disa, India), about 2.2-2.3 * as 
wide as long in male. Postocellar area with longitudinal crest that extends far onto interocellar area 
(Fig. 12). Hindocellus somewhat flattened, oblong, slightly sunken along admedian edge. Least 
interocular distance about 0.1-0.2 x midocellar width. Area between mid- and hindocellus setose, 
punctate, and dull, like adjacent areas. Occipital carina separated from eye outer orbit at vertex by 
less than length of hindocellus. Pronotum with groove-like median depression (depression effaced 
in some specimens from Disa, India). Scutal punctures from about four to many diameters apart 
near center, elsewhere about 1-3 diameters apart; setae suberect (specimens from Karachi, Pak- 
istan, and Disa and Jodhpur area, India) to appressed toward center (those from Jaisalmer, India; 
Kharan, Pakistan; Nuk-e-Djube, Iran; and El Riyadh and Hofuf, Saudi Arabia), length about 0.5 x 
midocellar width to slightly more. Width of impunctate median area of propodeal dorsum (mea- 
sured at one midocellar width before dorsal hindmargin) smaller than length of dorsum along mid- 
line (Fig. 13a). Median depression of posterior propodeal surface bordered by sharp carina. 
Longest setae of midfemoral venter (near femoral base) slightly sinuous, shorter than midocellar 
width in female, sinuous and as long as midocellar width in male. Tergum I either without adlater- 
al carina or (specimens from Karachi) with slight carina before spiracle. Erect setae of tergum I 
conspicuously dense laterally, markedly sparser mesally. 

Frons with minute trace of macula above antennal socket in some specimens; mandible in 
some specimens with well-defined basal macula, reddish preapically, black apically, ventral mar- 
gin darkened; flagellum brown (Saudi Arabia) to black (India). Thorax and propodeum black 
(propodeum brown in specimen from El Riyadh) except the following maculate: pronotal collar lat- 
erally, part of pronotal lobe (specimens from Jaisalmer, Kharan, Nuk-e-Djube, and Hofuf), narrow 
strip along anterior portion of scutal flange (a female from Jaisalmer), preepisternum dorsally 
(macula reduced or absent in some specimens from Karachi and Disa), scutellar disk laterally in 
specimens from Jaisalmer and Hofuf, all in specimens from Kharan and Nuk-e-Djube, scutellar 
flange, postscutellum (all black in specimens from Karachi and Disa), posterolateral metanotal 
edge, precoxal lobe, metasternum partly in male, tegula, and essentially all of humeral plate. Coxae 
reddish to black, with or without apical maculae (maculae conspicuous in all males examined). 
Forefemur dark brown to black, with large apicoventral macula; female midfemur with apicoven- 
tral macula, hindfemur with apical macula, remainder progressively more reddish in specimens 
from El Riyadh, Hofuf, Kharan, Nuk-e-Djube, and Jaisalmer, dark brown in those from Karachi 
and Disa; male mid- and hindfemora dark brown, with large, somewhat irregular macula that 
extends from apex to base and onto trochanters. Female tibiae reddish in specimens from El 
Riyadh, Hofuf, Kharan, Nuk-e-Djube, and Jaisalmer (dorsum maculate or hindtibial macula inter- 
rupted mesally), brown in those from Karachi and Disa (narrowly maculate basally, also apically 
on fore- and midtibiae); male tibiae brown (fore- and midtibiae maculate dorsally, hindtibia macu- 
late anteroventrally in specimen from Karachi, anteriorly in those from Jaisalmer and Jodhpur 
area). Female tarsi reddish, foretarsomere varying from maculate basally and apically (Disa) to all 
maculate (El Riyadh); male tarsi brown or fore- and midtarsomeres maculate. Gastral ground color 
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black in specimens from Karachi, Disa, and Jodhpur area, reddish in others, maculae yellowish 
white or yellow; in specimens from El Riyadh, Hofuf, Kharan, Nuk-e-Djube, and Jaisalmer 
tergum I with entire or narrowly interrupted fascia, terga II-V in female, II-VI in male, with entire 
or narrowly interrupted fascia before apical depression, and female tergum VI partly fasciate; in 
specimens from Karachi and Disa tergum | with broadly interrupted fascia, terga II-V in female, II- 
VI in male, with broadly interrupted fascia before apical depression, and female tergum VI dark 
brown; in males from Jodhpur area tergum I with broadly interrupted fascia and terga II-VI with 
narrowly interrupted fascia; male tergum VII all dark brown. 

¢ .— Vertex without punctures along edge of crest, without median, impunctate strip. Latero- 
clypeal notch almost in-line with lateroclypeal sulcus, separated by less than 0.1 = midocellar 
width. Dorsal length of flagellomere | 2.9-3.2 = apical width. Foretarsomere IV with two fully 
developed rake spines. Midbasitarsus with about 30 dorsal spines (Fig. 13b). Pygidial plate with 
platform irregularly rugose to irregularly ridged. Length 11.1-12.7 mm. 

3.— Dorsal length of flagellomere | 2.9-3.0 x apical width. Precoxal mesopleural declivity 
with sharp, elongate tubercle laterally, not delimited by swelling anteriorly. Mesopleural setae 
about as long behind episternal sulcus as midocellar width or slightly shorter, in specimens from 
Disa, Jodhpur area, and Karachi sinuous, erect, in that from Jaisalmer slightly sinuous, subap- 
pressed. Midcoxa with minimal anteroventral tubercle just dorsad of anterior trochanteral articula- 
tion. Hindfemur flattened anterobasally. Venters of mid- and hindtibiae (except basally) and of mid- 
and hindbasitarsi with dense, erect setae (as in Fig. 23b, c). Inner hindtibial spur 3.4-3.5 x mido- 
cellar width in males from Disa, Jodhpur area, and Karachi, and 2.8 x in that from Jaisalmer, Adlat- 
eral carina of tergum VI sharp but not angulate posteriorly (Fig. 13e). Tergum VII: pygidial plate 
with lateral margins parallel or slightly converging apically (Fig. 13f), well separated from adlat- 
eral carina, which is roundly expanded basally. Sternum II with V-shaped to nearly transverse ridge 
before elevation (Fig. 13d), top of elevation concave in specimen from Karachi, posterior surface 
of elevation tall (height greater than midocellar width), with sinuous, modestly dense (specimen 
from Jaisalmer) to very dense setae (specimens from Karachi, Jodhpur area, and Disa), setae not 
arranged in well-defined rows. Sterna II]-VII densely punctate (most punctures on sternum VI one 
diameter or less apart), with dense, erect, sinuous setae (Fig. 13c); sterna III-VII without stiff setae 
bordering apical depressions. Length 13.0-14.0 
mm. 

COLLECTING PERIOD.— India: August 
through October; Iran: 18 May; Pakistan: 24 
April and October; Saudi Arabia: 21-26 April 
and 15 June. 

GEOGRAPHIC DISTRIBUTION (Fig. 14).— 
Arabian Peninsula, southern Iran, southern 
Pakistan, and northwestern India. 

RECORDS.— INDIA: Gujarat: Disa = Deesa 
(5 2, 1 do, BMNH, including 2 ¢ paratypes of 
comberi; 1 2, CAS). Rajasthan: Jaisalmer (2 °, 
BMNH; 1 2, 1 ¢, CAS), 40 km S Jodhpur (1 ¢, 
CAS: | &, STUTTGART). IRAN: Baluchistan: 
Nuk-e-Djube 15 km E Bampur at 27°13’N 60°30'E 
(12, CSE). PAKISTAN: Baluchistan: Kharan (1 
2, BMNH). Sind: Karachi (1 2, 1 ¢, BMNH, holo- 30°E 60°E 90°E 


type and paratype of comberi). SAUDI ARABIA: Figure 14. Collecting localities of Palarus bisignatus 
El Riyadh (1 2, CAS), Hofuf (1 2, BMNH). F, Morawitz and Palarus comberi Turner. 
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Palarus furtivus Pulawski and Prentice, sp. nov. 


Figures 15, 16. 


DERIVATION OF NAME.— Furtivus, a Latin adjective meaning hidden or secret, as the species 


is rarely collected. 


REcoGNITION.— Palarus furtivus, known from central Namibia and northwestern South 
Africa, resembles maculatus, occidentalis, and turneri in lacking a longitudinal crest on the posto- 


cellar area (crest present in comberi, nama, and 
obesus). The female differs from these three 
species by the presence of an anterolateral scu- 
tal macula, the male by the presence of dense, 
long erect setae on sterna II-VI and contrast- 
ingly short setae on the midfemoral venter (the 
setae on both midfemoral venter and sterna III- 
VI are short, inconspicuous in the males of 
occidentalis and turneri, and long, erect, sinu- 
ous in that of maculatus). Also, the female of 
furtivus has the least interocular distance slight- 
ly wider than maculatus (0.3 * midocellar 
width rather than 0.2 =< or less), and the male 
the adlateral carina of sternum VI (Fig. 15b) 
sharply defined, distinctly raised. This carina is 
dull and not raised in the male of maculatus 
maculatus (Fig. 18d), and prominent in macu- 
latus nigrior (Fig. 18f) which does not occur 
sympatrically with furtivus. In addition, 
furtivus has a pronotal macula, a feature not 
found in occidentalis and found only uncom- 
monly in maculatus, and the mesopleural setae 
of the male are somewhat shorter than in mac- 
ulatus. 

DESCRIPTION.— Clypeus about 2.5 = as 
wide as long or less in female, about 2.35 x in 
male. Postocellar area without obtuse crest. 
Hindocellus convex, nearly circular, not sunken 
along admedian edge. Least interocular dis- 
tance 0.25-0.30 x midocellar width in female, 
0.1-0.2 x in male. Area between mid- and hin- 
docellus setose, punctate, and dull, like adja- 
cent areas. Occipital carina separated from eye 
outer orbit at vertex by less than length of hin- 
docellus. Pronotal collar without groove-like 
median depression. Scutal punctures about 1-3 
diameters apart near center, setae suberect near 
center, length about 0.5 * midocellar width. 
Width of glabrous depression of propodeal dor- 
sum (measured at one midocellar width before 
posterior end) equal to or slightly greater than 


nov.: a — female midfemur; b — adlateral carina of male ter- 
gum VI; c — male tergum VII dorsally. 
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midlength of propodeal dorsum, except distinctly less in one female examined. Longest setae of 
midfemoral venter not sinuous, equal to half midocellar width or shorter (Fig. 15a). Erect setae of 
tergum | present both laterally and mesally. 

Maculae whitish; frons with macula above each antennal socket, in one specimen with mini- 
mal median macula just above clypeus; flagellum light reddish brown; mandible with well-defined 
macula on basal half in female, about basal third in male; thorax and propodeum black, except the 
following maculate: pronotal collar laterally (macula small in male), scutum anterolaterally 
(female only), preepisternum dorsally (macula larger than tegula), tegula, and anterior half of 
humeral plate. Coxae immaculate, reddish brown in female, brown in male; femora red in female, 
in male either all dark brown to black or hindfemur red: fore- and midfemora with ventral macula 
(except basally); hindfemur with outer, apical macula; tibiae red in female, light brown to reddish 
in male, with full length dorsal macula (midtibia) or ill-defined dorsal macula (fore- and hindtibi- 
ae); tarsi reddish in female, in male light brown to reddish except foretarsus yellowish. Gaster: in 
female anterior terga dark brown, posterior terga progressively more reddish; in male terga dark 
brown to black except tergum VII red to brown; sterna red to brown; terga I-V in female, I-VI in 
male, with whitish fascia before each apical depression (macula narrowly interrupted on tergum | 
in female, interrupted on all but tergum II in male); apical tergum with traces of yellowish white in 
female, immaculate in male. 

?.— Postocellar area with rudimentary, impunctate strip. Lateroclypeal notch separated from 
lateroclypeal sulcus by about 0.5 x midocellar width. Dorsal length of flagellomere I 2.7-2.8  api- 
cal width. Foretarsomere IV with single rake spine or (some specimens) with additional, smaller 
spine. Inner platform of pygidial plate with longitudinal, nearly parallel ridges. Length 8.7-9.5 mm. 

3.— Dorsal length of flagellomere I 2.5-2.9 x apical width. Mesopleural setae near center 
shorter than midocellar width. Precoxal mesopleural declivity delimited by swelling anterolateral- 
ly, without sharp tubercle laterally. Midcoxa without anteroventral tubercle. Midbasitarsus with 
row of spines in distal half ventrally. Hindfemur not flattened anterobasally. Adlateral carina of ter- 
gum VI prominent, sharply angulate posteriorly (Fig. 15b). Tergum VII: pygidial plate broad, 
extending over adlateral carina (thus appearing as tergal margin in dorsal view), roundly expand- 
ed basally (Fig. 15c). Sternum II without V-shaped ridge before elevation, posterior surface of ele- 
vation tall (height greater than midocellar 
width), without sinuous setae or with one or 
two such setae. Sterna III-VII densely punctate 
(most punctures on sternum VI more than one 
diameter apart), with dense, erect, sinuous setae 
before apical depressions; sterna II-VII with a 
few stiff setae bordering apical depression. 
Length 9.5-11.8 mm. 

GEOGRAPHIC DISTRIBUTION (Fig. 16).— 
Central Namibia to western South Africa. 

RECORDS.— HOoLoryre: 3, Namibia: 
Rehoboth District: 23 km N Rehoboth, 17 Feb 1990, 
W.J. Pulawski (CAS). Paratypes: NAMIBIA: 
Keetmanshoop District: road C17 NNE Koés to 
Gochas at 25°39’S 19°24’E, 8 Mar 2000, F.W. and 
S.K. Gess (3 ¢, AMG). MaltahG6he District: Aand- 
ster Farm, 16 Feb 1974, M.E. Irwin (1 ¢, UCD); 
road D811 S Maltahéhe at 25°15'S 17°01'E, 23 Mar FIGURE 16, Collecting localities of Palarus furtivus 
1999, F.W. and S.K. Gess (1 2, 1 ¢, AMG); no spe- Pulawski and Prentice, sp. nov. 
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cific locality, 17 Feb 1974, MLE. Irwin (1 ¢, UCD). Mariental District: 41 km SW Gibeon at 25°20'S 
17°29’ E, F.W. and S.K. Gess, 10 Mar 1999 (2 2 AMG; 2 2, CAS) and 24 Mar 1999 (2 3, AMG); Gross Nabas 
24 km SE Stampriet at 24°30'S 18°32'E, 30 Mar 2000, F.W. and S.K. Gess (1 2°, AMG). Rehoboth District: 
23 km N Rehoboth, 17 Feb 1900, M. Schwarz (1 ¢, MS), W.J. Pulawski (4 ¢, CAS). SOUTH AFRICA: 
Northern Cape Province: 40 km W Olifantshoek, 29 Jan 1988, R. Miller and L. Stange (1 ¢, MS); 78 km N 
Twee Rivieren in Kalahari Gemsbok National Park, 28 Mar 1990, M. Schwarz (1 ¢, CAS). 


Palarus maculatus Dahlbom 
Figures 17-19. 


Palarus maculatus Dahlbom, 1845:468, °. Holotype or syntypes: 2, South Africa: Cape Province: no specif- 
ic locality (lost). Neotype: lectotype of Palarus handlirschi Brauns, here designated (TMP), exam- 
ined— Kohl, 1885:426 (original description copied, as maculalus), 428 (in checklist of world Palarus); 
Dalla Torre, 1897:659 (in catalog of world Sphecidae); W. Schulz, 1912:95 (type not found in Lund); 
Bohart and Menke, 1976:291 (listed). 

Palarus handlirschi Brauns, 1911:117 (preying on aculeates and bee-like Diptera). Nomen nudum. 

Palarus handlirschi Brauns, 1912:653, 2, ¢. Lectotype: 2, South Africa: Eastern Cape Province: Willow- 
more (TMP), here designated, examined. New synonym.— Arnold, 1923:7 (in revision o Afrotropical 
Palarus); Bohart and Menke, 1976:291 (listed). 

Palarus handlirschi var. nigrior Arnold, 1923:8, 2. Holotype: 2, Zimbabwe: Sawmills or Victoria Falls 
(SAM), examined.— Arnold, 1930:7 (in checklist of Afrotropical Sphecidae), 1935:498 (Botswana: 
Gemsbok Pan).— As Palarus handlirschi nigrior: Bohart and Menke, 1976:291 (new status, listed). 


RECOGNITION.— Unlike other members of the group, maculatus, furtivus, and occidentalis 
have a black scutellum and metanotum, female lateroclypeal notch separated from lateroclypeal 
sulcus by about 0.5 x midocellar width, male tergum VII with a simple adlateral carina and pygidi- 
al plate contrastingly, roundly expanded basal- 
ly; they also lack a longitudinal crest or an 
unsculptured line on the postocellar area 
(a rudimentary line is present in the female of 
furtivus). Unlike furtivus and occidentalis, the 
setae of the midfemoral venter in maculatus are 
as long as the midocellar width, erect, sinuous 
(Fig. 18a), rather than markedly shorter than 
the midocellar width, not sinuous, mostly 
appressed. Unlike occidentalis, maculatus has 
a narrow impunctate depression of the 
propodeal dorsum: the depression’s width, 
measured at one midocellar width before the : = 
dorsal hindmargin. is smaller than the dorsum’s FiGuRE 17. Palarus maculatus Dahlbom 2: propodeal 
midlength (Fig. 17), whereas more than dor- gorge 
sum’s midlength in occidentalis; and male sterna II-VI are densely punctate and setose (with a few 
punctures and associated setae in occidentalis). 

NEOTYPE DESIGNATION.— The type material of this species is apparently lost. It could not be 
located in the Zoological Museum, Lund, Naturhistoriska Riksmuseet, Stockholm, or Museum ftir 
Naturkunde der Humboldt Universitat, Berlin, i.c., the three institutions where Dahlbom specimens 
are preserved (as the curators, Roy Danielsson, Bert Viklund, and Michael Ohl, respectively, kind- 
ly informed us). We believe that Palarus maculatus is identical with handlirschi (see Justification 
of New Synonymy), and we fix this interpretation by designating the lectotype of handlirschi as a 
neotype of maculatus. 
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D.2 mm 


Figure 18. Palarus maculatus Dahlbom: a — female midfemur: b — female midbasitarsus; ¢ — adlateral carina of male 
tergum VI of maculatus maculatus; d—male tergum VI of maculatus maculatus in dorsal view; ¢ ~ adlateral carina of male 
tergum VI of maculatus nigrior; f— male tergum V1 of maculatus nigrior in dorsal view. 


JUSTIFICATION OF NEW SYNONYMY.— Dahlbom (1845) gives “ Cap. bor. sp.” as the country of 
origin of Palarus maculatus, no doubt a variant spelling or a /apsus calami for the “Cap. B. sp.”, 
an abbreviation for Cape Bonae Spei (= Latin for Cape of Good Hoop) used for other new species 
from that area, e.g., Cerceris lunigera and Philanthus schoenherri. The Cape of Good Hope of that 
time was variously defined: it extended for 13 leagues [= 63 km] WNW from Point Agulhas and 
up to about 30°S according to Brookes (1844), but between 29°50’ and 35°S and 15° and 26°E 
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(1.e., as far east as Port Elizabeth and Bloemfontein) according to Domenyi de Rienzi (1840). 

Dahlbom’s original description is extremely succinct: “Abdomen nigro-fuscum, flavo-macu- 
latum. Pedes fulvi”, i.e., gaster dark brown, with yellow spots, legs yellowish brown. Nevertheless, 
it allows recognition of the species. The important points are that the gaster is maculate rather than 
fasciate, that it is dark brown between the maculae, and that the gastral maculae are not the same 
color as the legs. Of the five species of Pa/arus occurring in the Cape Province as defined above, 
only handlirschi meets these criteria (although the gaster is fasciate rather than maculate in many 
specimens), and we synonymize these two names. In J/atifrons, oneili, and pentheri, the gaster is 
black between the maculae, fasciate in /atifrons and turneri, and all black in the Cape populations 
of oneili. Also, in /atifrons the female legs are predominantly black, and the male tibiae are yellow 
(“flavi” rather than “fulvi’’). 

DESCRIPTION.— Clypeus about 2.5-2.6 = as wide as long or less in female, about 2.35-2.5 x 
in male. Postocellar area without obtuse crest. Hindocellus convex, nearly circular, not sunken 
along admedian edge. Least interocular distance about 0.1-0.2 x midocellar width. Area between 
mid- and hindocellus setose, punctate, and dull, like adjacent areas. Occipital carina separated from 
eye outer orbit at vertex by less than length of hindocellus. Pronotal collar without groove-like 
median depression. Scutal punctures about 1-3 diameters apart near center, setae suberect near cen- 
ter, length about 0.5 x midocellar width to slightly more. Width of impunctate median area of 
propodeal dorsum (measured at one midocellar width before dorsal hindmargin) smaller than 
length of propodeal dorsum along midline. Longest setae of midfemoral venter (near femoral base) 
sinuous, slightly shorter to slightly longer than midocellar width in most specimens (Fig. 18a), 
markedly longer than midocellar width in most males of maculatus nigrior. Erect setae of tergum 
I present both laterally and mesally. 

Frons, in most specimens, with small macula above antennal socket (macula yellowish white 
in maculatus maculatus, yellow in maculatus nigrior). Thorax and propodeum all black in some 
specimens (largely dark reddish brown in one male from Vanwyksvlei, South Africa) except tegu- 
la and anterior half of humeral plate maculate; also the following maculate in most specimens: min- 
imal lateral area on pronotal collar (some maculatus maculatus), preepisternum dorsally (most 
Namibian and some South African maculatus maculatus); a male from Vanwyksvlei, South Africa, 
has traces of yellow on scutellum, including minimal anteromedian macula. Coxae reddish to 
black, maculate anteriorly in some maculatus maculatus; femora reddish to black: forefemur with 
posteroventral macula of varying length; midfemur with minute outer, apical macula (possibly 
absent in some specimens) and (except basally) with ventral macula of varying length (ventral 
macula absent in many maculatus nigrior); hindfemur with outer, apical macula; tibiae reddish to 
dark brown, fore- and midtibiae maculate dorsally, hindtibiae immaculate (most specimens) or 
irregularly maculate; foretarsus brown in female, yellowish brown to yellow in male; midtarsus 
brown, partly yellow in some males; hindtarsus brown. Gaster (see also Status of Palarus macula- 
tus and nigrior below): terga reddish to black, terga II-V (female) or II-VI (male) fasciate, fasciae 
broad in maculatus maculatus (uninterrupted in some), narrower and more broadly interrupted in 
maculatus nigrior. Sterna reddish to dark brown. 

? — Postocellar area without median, impunctate strip. Lateroclypeal notch separated from 
lateroclypeal sulcus by about 0.5 x midocellar width. Dorsal length of flagellomere I 2.6-2.8 x api- 
cal width. Foretarsomere IV with single rake spine or (some specimens) with additional, smaller 
spine. Inner platform of pygidial plate with longitudinal, nearly parallel ridges. Length 7.5-11.5 
mm. 

3.— Dorsal length of flagellomere | 2.6-2.8 x apical width. Precoxal mesopleural declivity 
delimited by swelling anterolaterally, without sharp tubercle laterally. Mesopleural setae behind 
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episternal sulcus sinuous, about as long as midocellar width. Midcoxa without anteroventral tuber- 
cle. Midbasitarsus with row of spines in distal half ventrally. Adlateral carina of tergum VI: see Sta- 
tus of Palarus maculatus and nigrior below. Tergum VII: pygidial plate broad, extending over 
adlateral carina (thus appearing as tergal margin in dorsal view), roundly expanded basally (see 
also Status of Palarus maculatus and nigrior below). Sternum II without V-shaped ridge before ele- 
vation, posterior surface of elevation tall (height greater than midocellar width), without sinuous 
setae or with a few such setae. Sterna III-VI densely punctate (most punctures of sternum VI more 
than one diameter apart), with dense, erect, sinuous setae before apical depression; sterna III-VII 
with a few, stiff setae bordering apical depression. Length 8.2-12.5 mm. 

STATUS OF PALARUS MACULATUS AND NIGRIOR.— Although described as an individual variety 
of maculatus, Palarus nigrior appears to be either a subspecies of the latter or a vicariant sister 
species. So far we have not observed full intergradation. In maculatus, tergum I has a pair of large 
maculae (maculae evanescent in a female from Hentiesbaai, Namibia), and in the male the adlater- 
al carina of tergum VI is slightly prominent (Fig. 18c), the adlateral carina of sternum VI is dull 
and not raised, and the pygidial plate is less expanded laterally (Fig. 18d). In nigrior, tergum I is 
all black in the female and some males or (most males) has a pair of small, lateral maculae; in the 
male, the adlateral carina of tergum VI is prominent (Fig. 18e), the adlateral carina of sternum VI 
is sharp and somewhat raised, and the pygidial plate is markedly expanded laterally (Fig. 18f) 
except in the male from Kenya. Overall, nigrior is darker than maculatus, and the punctation on 
the scutum and scutellum is denser than in maculatus, although this latter difference is difficult to 
quantify. Their ranges are mutually exclusive, and we are not aware of sympatric populations. As 
defined here, maculatus occurs in most of South Africa and most of Namibia, whereas nigrior is 
found in the Northern Province and Kwazulu Natal Province of South Africa, in northern and cen- 
tral Namibia (Rundu and Gobabis Districts), in Botswana, Mozambique, and Zimbabwe. The mor- 
phological differences and lack of intermediates suggest full species status. On the other hand, 
these maculatus that occur closer to the range of nigrior resemble the latter more than those from 
more distant areas, suggesting an intergradation. Additional material from intermediate areas is 
necessary to ascertain the status of the two phena. Provisionally, we treat them as conspecific sub- 
species. 

Other significant characters of the two subspecies are: 

Color of antennal flagellum. The flagellum is reddish to brown (except black basally) in mac- 
ulatus maculatus and black in maculatus nigrior, but dark brown in some maculatus maculatus, 
including those from Olifantshoek and Sevilla, South Africa, and 18 km SE Stampriet, Namibia. 

Color of mandible. The mandibular base is dark brown to black with well-defined macula in 
maculatus nigrior, whereas in maculatus maculatus the base is all maculate except in specimens 
from Sandveld Nature Reserve, South Africa, and Seeis and Windhoek Districts, Namibia, in which 
the mandible is as in maculatus nigrior. 

Color of legs. In most maculatus maculatus, the non-yellow parts of the femora and tibiae are 
red, and the midfemoral venter is maculate (except basally). In maculatus nigrior, the non-yellow 
parts are black and the midfemoral macula is absent in most specimens. Some maculatus macula- 
tus, however, are intermediate: the non-yellow parts of femora are all black in the female from 
Mata Mata area and one of the males from Okahandja, Namibia; the non-yellow parts of the femo- 
ra and most of the fore- and midtibiae are black, while the hindtibia is reddish brown in specimens 
from Olifantshoek and Velddrif, South Africa, and in males from Seeis and 17 km W Okahandja, 
Namibia. Males from Sandveld Nature Reserve, South Africa, are also similar, but the non-yellow 
parts of the fore and midtibiae are partly red and partly black. The non-yellow parts of the femora 
and tibiae are all black in the male from Sevilla, South Africa. The females from Seeis area have 


350 PROCEEDINGS OF THE CALIFORNIA ACADEMY OF SCIENCES 
Series 4, Volume 59. No. 8 


the non-yellow parts of the femora either black or red, although one is intermediate. 

Maculae of tergum I. In the male, the gap between the maculae on tergum | is smaller than 
either macula in most maculatus maculatus, but larger than either macula in maculatus nigrior (if 
the tergum is maculate). The gap is as large as either macula or nearly so in the males from Sand- 
veld Nature Reserve, Seeis, and 17 km W Okahandja, and larger than either macula in females from 
the Mata Mata and Seeis areas. 

Color of preapical terga. The terga are dark reddish between the maculae in most maculatus 
maculatus and all black in maculatus nigrior. In the maculatus maculatus from Mata Mata, 11 km 
W Clanwilliam, Olifantshoek, and Sevilla, however, the terga are also black between the maculae 
in the female and largely so in the male, all black in the male from Okahandja and Sevilla. 

Color of apical tergum (VI in female, VII in male). The apical tergum is reddish in most mac- 
ulatus maculatus and black in maculatus nigrior. In the female from Mata Mata and two males of 
maculatus maculatus from Namibia (Seeis and 17 km W Okahandja), the basal half of the apical 
tergum is black, whereas the apical half is reddish, and all tergum VII is black in the male from 
Sevilla. 

Adlateral carina of male tergum VI. In most maculatus maculatus, the carina is rounded pos- 
teriorly, whereas it is angulate posteriorly in maculatus nigrior (only slightly so in some). Howev- 
er, in the males of maculatus maculatus from 0° 30°F 
the Gibeon area, Namibia, the carina is about 
the same shape as in maculatus nigrior 
(although markedly lower), and somewhat sim- 
ilar in a male from Willowmore. 

COLLECTING PERIOD.— Kenya: 29 May; 
Namibia: 5 October through 26 March: South 
Africa: 6 November through 29 January: Zim- 
babwe: 29 November through 31 March. 

GEOGRAPHIC DISTRIBUTION (Fig. 19).— 
Kenya, Zimbabwe, Mozambique, Botswana, 
Namibia, and South Africa. 


Q° 


RECORDS.— Palarus maculatus maculatus: i 3 
ANGOLA: Curoca River 7 mi NE Porto Alexandre ‘ | @ maculatus ad 
(1 2, BMNH). NAMIBIA: Bethanien District: nigrior : 

45 km W Seeheim (1 ¢, ZMUC). Gobabis District: O° 30°E 


Dordabis (1 2, BALDOCK), 40 km W Witvlei (1 ¢, 
MS). Karasburg District: Karasburg (1 ¢, AMG), 
near Onseepkans (1 2, BMNH). Karibib District: 
15 km W Karibib (1 2, MS), Khan River 5 mi N Usakos (1 ¢, BMNH), Khan River 23 km N Karibib at 
21°47'S 15°57'E (5 2,3 o, CAS; 2 2,1 ¢, MS). Keetmanshoop District: Aroab (1 ¢, AMG), Welverdiend 
Farm | km W Mata Mata at 25°47'S 19°59'E (1 9, LACM). Khorixas District: 4 km E Khorixas at 20°22'S 
IS°00'E (2%, CAS). Maltahéhe District; Aandster Farm (3 2, ZMUC), no specific locality (2 2,1 ¢, UCD). 
Mariental District: 41 km SW Gibeon at 25°20'S 17°29’E (1 2, 8 ¢, AMG; 2 &, CAS), 50 km W Mariental 
at 24°42'S 17°33'E (1 &, PPRI), 18 km SE Stampriet at 24°28’S 18°30'E (1 2, AMG). Okahandja District: 
Leeu River 9 km W Okahanja at 21°58’S 16°50'E (1 ¢, UCD), Okahandja (1 2, 1 ¢, AMG; 8 2,4 2, 
BMNH), 27 km S Okahandja (1 2, MS), 17 km W Okahandja (4 ¢, CAS; 1 2, 10 ¢, MS), 37 km N Wind- 
hoek (5 2,2 ¢, CAS: 9 2, MS). Rehoboth District: 7 km N Rehoboth (1 ¢, MS), 23 km N Rehoboth (1 2, 
CAS), 9 km S Rehoboth (1 2, 1 ¢, MS). Swakopmund District: Gaub Pass at 23°30'S 15°46’E (1 2,2 2, 
AMG), Gobabeb (3 2, 5 ¢, ZMUC), Gobabeb: Namib Desert Research Station at 23°33.7'S 15°02.6'E (2 2 
CAS; 12 2,8 ¢, CSE; 2 ?,2 ¢, UCD; 1 2, USU), Hentiesbaai (1 2, CAS: 1 2, ZMUC), SE corner of Namib 
Desert Park (1 °, UCD), Namib Desert Research Station at 23°33'45”S 15°02'38"E (1 2, CSE), Swakopmund 


FicuRE 19. Collecting localities ofthe subspecies of 
Palarus maculatus Dahlbom. 
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(4 2,4¢6,AMG; 1 2,1 ¢, BMNH; 1 ¢, CAS; 1 2,2 ¢, ZMUC), 5 km E Swakopmund (1 2, 4 ¢, ZMUC), 
Swartrand 20 mi W Gobabeb (1 °, CAS), Ugab River mouth (1 ¢, ZMUC). Walvis Bay District: Rooibank 
(5 2,8 ¢, AMG), Walvis Bay (1 2, 4 ¢, BMNH). Windhoek District: Hakos and Weissenfels farms at 
23°18'S 16°23'E (1 ¢, AMG), Rechthoven (1 ¢, SAM), Seeis (1 ¢, CAS), 20 km ESE Seeis (3 2, AMNH), 
22 km ESE Seeis (1 2, AMNH), 30 km E Windhoek (1 2, MS), 36 km E Windhoek (1 ?,3 ¢, MS). SOUTH 
AFRICA: Eastern Cape Province: Aliwal North (2 2, PPRI), Rietbron (1 2, AMG), Willowmore (1°. 
AMG; 2 2,1 6, CAS: 4 2,3 ¢,SAM: | 2,1 ¢, lectotype and paralectotype of handlirschi, TMP; | 2°, UCD: 
| ?, USNM, paralectotype of handlirschi). Free State: Sandveld Nature Reserve ca 5 air km E Bloemhof at 
27°40'S 25°41'E (12, 2 ¢, CAS). Northern Cape Province: Augrabies Falls National Park at 28°36'S 
20°21'E (3 3, AMG), Breekkierie at 30°07'S 21°33’E (1 2, SAM), Goodhouse (3 3, SAM), Kuruman (1 ¢, 
AMG), Nossob in Kalahari Gemsbok National Park (1 ¢, MS), Olifantshoek (7 2, 2 ¢, AMG; 1 o, PPRI), 
40 km W Olifantshoek (1 ¢, USNM; | ¢, USU), 2 km S Twee Rivieren in Kalahari Gemsbok National Park 
at 26°30'S 20°36'E (1 ¢, PPRI), 38 km S Twee Rivieren in Kalahari Gemsbok National Park at 26°45'S 
20°36’E (1 o, PPRI), 78 km N Twee Rivieren in Kalahari Gemsbok National Park (1 ¢, MS), Upington 
(1 2, AMG), Vanwyksvlei (1 ¢, AMG; | ¢, CAS), Vioolsdrif (1 ¢, AMG; 1 &, SAM). Western Cape 
Province: Bulshoek between Klawer and Clanwilliam (3 ¢, SAM), 60 km ENE Ceres on road to Sutherland 
(1 2?, AMG), 15 km W Clanwilliam at 32°09.3'S 18°45.0'E (1 °, USU), Dikbome between Merweville and 
Koup (1 ¢, SAM), Du Toits Kloof (2 2, 1 ¢, SAM), Hex River (1 2, 1 ¢, SAM), Laingsburg at 33°12’S 
20°51'E (1 2, CAS), Leipoldtville (2 2, SAM), Olifantsvlei Farm at 30°07’S 21°32'E (1 ?, SAM), Rooinek 
in Laingsburg District (7 ¢, SAM), 18 mi E Touwsrivier towards Hondewater (1 ?, SAM), Velddrif (1 &, 
AMNH), Ysterfontein Farm 11 km W Clanwilliam at 32°10'S 18°47'E (2 2, USU, as Willie Nel Farm on the 
specimen labels). 

Palarus maculatus nigrior. BOTSWANA: Kuke Pan at 20°59'S 22°25'E (1 2, 1 ¢, BMNH), 42 km 
S Mahalapye (1 ¢, USNM). KENYA: Coast Province: Arabuko-Sokoke Forest at 3.29°S 39,98°E (1 ¢, 
LACM). MALAWI: Chiromo (1 2, BMNH). MOZAMBIQUE: Chiqubo (1 ¢, USNM), Inhaca Island (1 ?, 
AMG), Inhambane (1 3, SAM), Nyaka (1 ¢, SAM), 15 km SE Seve in Inhambane Province (1 ¢, OOLM). 
NAMIBIA: Gobabis District: Gobabis (1 ¢, AMG). Omaruru District: Otjikoko Deinap (1 ¢, SAM). 
Opuwo District: Erichson’s Drift on Kunene River (1 ¢, SAM). Oshakati District: Ondangua (1 2, SAM). 
Rundu District: Rundu (1 2, 1 ¢, CAS; 8 2,9 ¢, MS: 4 2,4 ¢, OOLM), 25 km E Rundu at 17°57'S 
19°57'E (3 ¢, CAS; | 2, OOLM); 30 km E Rundu (1 ¢, OOLM); 100 km SW Rundu (1 2, 1 ¢, OOLM). 
SOUTH AFRICA: Kwazulu Natal: Manguzi River (1_ ¢, AMG), Tembe Elephant Park (3 ¢, OOLM). 
Northern Province: D’Nyala Nature Reserve at 23°45'S 27°49'E (5 2,5 ¢, PPRI), Ellisras (7 2,5 ¢, AMG; 
2 2,1 3, CAS), near Vivo at 22°56'S 29°33'E (1 2, PPRI). ZAMBIA: 30 km W Livingstone (1 ?, 1 ¢, 
OOLM). ZIMBABWE: Bulawayo airport at 20°00'S 28°38’E (1 ¢, UCD), 60 km N Bulawayo on Maraposa 
Rd. (1 ¢, OOLM), Gwaai (5 2, 1 ¢, SAM), Igusi | 2, SAM), Karoi (1 ¢, AMG), Matetsi (1 2, SAM), 
11 km NE Nyamandhlovu at 19°48’S 28°16'E (5 2,5 &, CAS), Mt. Selinda (1 ¢, AMG), Sawmills (1 °, 
3 ¢, SAM; 1 ¢, USNM), Victoria Falls at 17°56'S 25°S50'E (2 ¢, AMG; 6 2, 15 o, CAS; 4 2, 6 do, SAM; 
| 2, paratype of var. nigrior, TMP; 6 ¢, USNM). 


Palarus nama Pulawski and Prentice, sp. nov. 
Figures 20, 21. 


DERIVATION OF NAME.— Nama, the original inhabitants of central Namibia, also with refer- 
ence to Nama Karoo biome where the holotype was collected. 

RECOGNITION.— Like comberi and obesus, nama has an obtuse crest on the postocellar area 
(as in Fig. 12), a feature that separates these three species from other Pal/arus. The species differs 
from comberi and obesus in having the hindocellus nearly circular, convex, and not sunken (rather 
than oblong, somewhat flattened, and partly sunken), a small macula above each antennal socket 
and a large, anterolateral scutal macula (frontal and scutal maculae absent in the other two species), 
tergum I with erect, sinuous setae only behind the spiracle (present both laterally and mesally), and 
female midbasitarsus with fewer than 20 dorsal spines (about 30 spines in comberi and obesus). 
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Unlike obesus and many comberi, the scutal setae of nama are erect. 

DESCRIPTION.— Clypeus 2.8 * as wide as long. Postocellar area with longitudinal crest that 
barely extends onto interocellar area. Hindocellus markedly convex, nearly circular, not sunken 
along admedian edge. Least interocular distance about 0.1-0.2 x midocellar width. Area between 
mid- and hindocellus setose, punctate, and dull, like adjacent areas. Occipital carina separated from 
eye outer orbit at vertex by less than hindocellar diameter. Pronotal collar without groove-like 
median depression. Scutal punctures about six diameters apart away from center, about 1-3 diam- 
eters apart near center; setae near center suberect, anteriorly longer than 0.5 * midocellar width. 
Width of impunctate median area of propodeal dorsum (measured at one midocellar width before 
dorsal hindmargin) greater than length of propodeal dorsum along midline. Longest setae of mid- 
femoral venter slightly sinuosus, as long as midocellar width in female, slightly longer in male. 
Erect setae of tergum | present only laterally. 

Maculae yellow. Admedian macula above antennal socket small, possibly disappearing in 
some specimens; flagellum black, brown ventrally. Pronotum all black. Scutum with anterolateral 
macula that is larger than tegula. Scutellum with pair of maculae on disk, maculae rudimentary, ill- 
defined in male. Metanotum brown along posterolateral edge. Preepisternal area maculate dorsal- 
ly. Humeral plate all yellow. Coxae brown or forecoxa black, (mid- and hindcoxae partly yellow- 
ish). Female forefemur dark brown dorsally, reddish brown anteroventrally, with ventral macula 
except basally; midfemur mostly red, maculate ventrally in distal half or so, dark brown basodor- 
sally; hindfemur red, maculate apically; tibiae red, maculate dorsally; tarsi red. Male forefemur 
maculate ventrally in distal half or so, macula extending to apex of dorsum; midfemur black, mac- 
ulate apically; hindfemur predominantly red, partly black, maculate apically. Gaster: terga I-V red, 
each with broad, yellow, uninterrupted fascia and brownish posterolateral spot; segment VI red, 
without yellow markings: sterna I and II red and brown, following sterna dark brown to light 
brown. 

? .— Postocellar area without punctures along edge of crest, without impunctate strip. Latero- 
clypeal notch separated from lateroclypeal sulcus by about 0.13-0.2 x midocellar width. Dorsal 
length of flagellomere | 2.4-2.5 < apical width. Foretarsomere IV with one or two rake spines. Inner 
platform of pygidial plate irregularly rugose. Length 10.7-11.8 mm. 

3 .— Dorsal length of flagellomere I 2.4 apical width. Precoxal mesopleural declivity delim- 
ited by swelling anterolaterally, without sharp tubercle laterally. Mesopleural setae behind epister- 
nal sulcus slightly sinuous, most slightly shorter than midocellar width. Midcoxa without 
anteroventral tubercle. Midbasitarsus at most with a few thin spines in distal half ventrally. Venters 
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FiGurE 20. Palarus nama Pulawski and Prentice, sp. nov. ¢: a — adlateral carina of tergum VI; b — tergum VII in dor- 
sal view. 
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of mid- and hindtibiae (except basally) and of mid- and hindbasitarsi with dense, erect setae. Adlat- 
eral carina of tergum VI roundly expanded, not angulate posteriorly (Fig. 20a). Tergum VII: pygidi- 
al plate unusually broad, with lateral margins slightly convex (Fig. 20b), well separated from adlat- 
eral carina, which is roundly expanded except 0° 30°E 
near apex. Sternum II uniformly concave 
before elevation, height of posterior surface of 
elevation slightly greater than midocellar 
width, without row of sinuous setae along dor- 
sal edge. Sterna III-VI with erect, sinuous 
setae; sterna HI-V markedly concave on large 
basomedian area; punctures of sternum II sev- 
eral diameters apart, basomedian and lateral 
punctures of sterna III-V about one diameter 
apart; sterna III-VII laterally with a few stiff 
setae bordering apical depressions. Length 
about 13.0 mm. 

GEOGRAPHIC DISTRIBUTION (Fig. 21).— 
South-central Namibia to western South Africa. 

RECORDS.— Hototyre: ¢, South Africa: O: 30°E 
Northern Cape Province: 21 km S Kenhardt, 19 Feb FIGURE 21 (left). Collecting localities of Palarus nama 
1980, V.B. Whitehead (SAM). PARATYPES: NAMIB- _ pulawski and Prentice, sp. nov. 
IA: Maltahoéhe District: Sesriem Farm, 19-20 Jan 
1972, [BMNH] Southern African Expedition (1 ¢, BMNH; | &, CAS), District unknown: Namal[and]: no 
specific locality, 30 Jan 1974, M.E. Irwin (1 2, UCD). SOUTH AFRICA: same data as holotype (1 ?, SAM). 


0° 


30°S 
S.0€ 


Palarus obesus Arnold 
Figures 22—24. 


Palarus obesus Arnold, 1951:161, 2. Lectotype: 2, Senegal: Podor, given as Mauritania in original descrip- 
tion (BMNH), present designation, examined.— Bohart and Menke, 1976:291 (listed). 


RECOGNITION.— See comberi, p. 340. 

DESCRIPTION.— Clypeus about 2.5 = as wide as long in female, about 2.3-2.4 x in male. Pos- 
tocellar area with longitudinal, obtuse crest that extends far onto interocellar area (as in Fig. 12). 
Hindocellus somewhat flattened, oblong, slightly sunken along admedian edge. Least interocular 
distance about 0.1-0.2 x midocellar width. Area between mid- and hindocellus asetose, impunctate, 
shiny, contrasting with adjacent areas. Occipital carina separated from eye outer orbit at vertex by 
less than length of hindocellus. Pronotal collar with groove-like median depression except next to 
hindmargin. Scutal punctures about 1-3 diameters apart near center, about 6 diameters apart on 
very midline; setae appressed except erect anterolaterally, conspicuously silvery, length about 
0.7 x midocellar width. Width of impunctate median area of propodeal dorsum (measured at one 
midocellar width before dorsal hindmargin) greater than length of propodeal dorsum along mid- 
line. Longest setae of midfemoral venter (near femoral base) not sinuous, shorter than midocellar 
width in female, in male sinuous, slightly longer than midocellar width. Erect setae of tergum | 
dense laterally, sparse mesally. 

Maculae yellow; frons all black or (one male from Gao, Mali) with evanescent macula above 
each antennal socket; flagellum brown to black. Thorax and propodeum black, except the follow- 
ing maculate: pronotal collar laterally (macula slightly smaller than tegula), preepisternum dorsal- 
ly, scutellar flange, metanotum except anterolaterally, tegula, essentially all of humeral plate, and, 
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in some specimens, part of scutellar disk (typi- 
cally posterolaterally). Forecoxa black, mid- 
and hindcoxae brown, partly reddish brown; 
anteroventral midcoxal tubercle yellow; forefe- 
mur dark brown, with large posteroventral 
macula in apical two thirds, in some specimens 
with some red ventrally; midfemur brown, part- 
ly red in most specimens, with large pos- 
teroventral macula for entire femoral length in 
male and for apical two thirds in female; hind- 
femur red, with apical macula that in some 
specimens continues basad as ventral strip; 
fore- and midtibiae of female red with large FIGURE 22. Palarus obesus Arnold ?: midbasitarsus in 
macula on dorsum, in male brown with large — |r! view. 

macula on dorsum, hindtibia red, in most specimens with ill-defined trace of macula on dorsum; 
tarsi red. Gaster: female terga red, male terga red and brown; preapical terga each with broad, unin- 
terrupted fascia before apical depression (some terga with narrowly interrupted macula in some 
males); female tergum VI with broad dorsal macula; male tergum VII yellow except brown baso- 
laterally; at least sternum II all or partly reddish brown. 

?.— Vertex impunctate along edge of crest, but without median impunctate strip. Latero- 
clypeal notch almost in-line with lateroclypeal sulcus, separated by less than 0.1 x midocellar 
width. Dorsal length of flagellomere I 2.5-2.7 « apical width. Foretarsomere IV with two fully 
developed rake spines. Longest setae of midfemoral venter markedly shorter than midocellar 
width, not sinuous or barely sinuous. Midbasitarsus with about 30 dorsal spines (Fig. 22). Tergum 
| with inconspicuous adlateral carina. Inner margin of pygidial plate with sinuous, longitudinal 
ridges. Length 8.9-11.9 mm. 

¢.— Dorsal length of flagellomere I 2.8-3.0 * apical width. Precoxal mesopleural declivity 
with sharp, elongate tubercle laterally, not delimited by swelling anteriorly. Mesopleural setae 
behind episternal sulcus sinuous, most slightly shorter than midocellar width. Midcoxa with con- 
spicuous, oblong anteroventral tubercle (Fig. 23a). Midbasitarsus without row of spines ventrally. 
Venters of mid- and hindtibiae (except basally) and of mid- and hindbasitarsi with dense, erect 
setae (Fig. 23b, c). Tergum I with obtuse, adlateral carina that is expanded apically into conspicu- 
ous tubercle. Adlateral carina of tergum VI sharp but not angulate posteriorly (Fig. 23e). Tergum 
VIL: pygidial plate constricted before apex, with lateral margins well separated from adlateral cari- 
na, which is roundly expanded basally (Fig. 23f). Sternum II with posteriorly pointed V-shaped 
ridge before elevation, fusing mesally with latter, posterior surface of elevation short (height small- 
er than midocellar width), with row of sinuous setae along dorsal edge (Fig. 23d). Sterna II-VI 
densely punctate (most punctures on sternum VI one diameter or less apart), with erect, sinuous 
setae (as in Fig. 13c); sterna HI-VII without stiff setae bordering apical depressions. Length 
10.5-12.2 mm. 

COLLECTING PERIOD.— Mali: 12-18 August; Mauritania: September (Arnold 1951) and 
19 October through 7 November; Niger: 3 August through 15 September. 

GEOGRAPHIC DISTRIBUTION (Fig. 24).— Mauritania to Niger. 

RECORDS.— MALI: Gao (1 ¢, CAS: | 2, 3 &, MS), Hombori (5 2, 3 ¢, MS), 10 km E Hombori 
(1 2, MS), 25 km E Hombori (2 6, CAS), 30 km NE Hombori (1 ?, MS). MAURITANIA: 30 km S Nouak- 
chott (1 2, CAS), 60 km SE Nouakchott (1 2, CAS; | 2, USNM), Oued Tayart 30 air km NW Atar (2 &, 
CAS), Tamouret Naadj ca 30 air km NE Moujéria (13 2, 4 &, CAS), Tayart 7 km W Atar (1 2, CAS). 
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FIGURE 23. Palarus obesus Arnold ¢: a— midcoxa with anteroventral tubercle: b — midtibia and midbasitarsus in later- 


al view; ¢ — hindtibia and part of hindbasitarsus in lateral view; d — sternum II in lateral view; e — tergum VI in lateral 
oblique view showing adlateral carina; f—tergum VII in dorsal view. 
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NIGER: Agadez Region: 30 km S Agadez at 
16°39.0'N 7°56.9'E (2 2, 4 &, CAS), 0.5 km SE 
Aderbissinat at 15°36.9'N 7°54.0°E (1 9, CAS). 
Diffa Region: 8 km ENE Neguigmi at 14°17.2'N 
13°10.1'E (2 2, 1 o, CAS), 3 km NNE Nguigmi at 
14°16.5'N 13°06.9E (1 2, 6 &, CAS). Maradi 
Region: 8 km W Guidan-Roumji at 13°38.2'N 
6°38.2'E (1 ¢, CAS). Niamey Region: 8 km NW 
Niamey at 13°35.8'N 1°59.9E (9 3, CAS), 12 km 
NW Niamey at 13°35.9'N 1°59.2’E (2 36, CAS). 
Tillabéri Region: 3 km N Ayorou at 14°45.7'N 
0°54.0'E (3 ¢, CAS), 5 km NW Kollo at 13°21.6'N 
2°16.4'E (2 ¢, CAS), 21 km N Niamey at 13°33.2’N 
2°21.5'E (1 2, CAS), 25 km N Niamey at 13°33.2’N 
2°23.6'E (1 &, CAS), 82 km ESE Téra at 13°51.1'N 
1°31.3'E (2 6, CAS). Zinder Region: 2 km N Gouré 
at 14°00.2'N 10°15.0'E (1 2, CAS), 10 km W Gouré 
at 13°55.5'N 10°12.5'E (1 2, CAS), 17 km W Gouré 
at 13°52.5'N 10°09.3’E (2 ¢&, CAS), 27 km W Ficure 24. Collecting localities of Palarus obesus 
Guidiguir at 13°40.9'N 9°39.1'E (1 9,3 ¢, CAS), Amold. 

SENEGAL: Podor (1 2, BMNH, lectotype of 

Palarus obesus), given as Mauritania in original description. 


30°N 
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Palarus occidentalis Arnold, new status 
Figures 25, 26. 


Palarus handlirschii race occidentalis Arnold, 1929:398, 2, ¢. Lectotype: ¢, Namibia: Outjo District: Kaross 
Farm at 19°23'S 14°40'E (SAM), present designation, examined.— Arnold, 1930:7 (in checklist of 
Afrotropical Sphecidae).— As Palarus handlirschi occidentalis: Bohart and Menke, 1976:291 (new sta- 
tus, listed). 


RECOGNITION.— Palarus occidentalis shares the following unique character combination 
with maculatus and furtivus: postocellar area simple (without longitudinal crest or unsculptured 
line), scutellum and metanotum black, female lateroclypeal notch separated from lateroclypeal sul- 
cus by about 0.5 x midocellar width, male tergum VII with simple adlateral carina, and male 
pygidial plate contrastingly, roundly expanded basally. Unlike maculatus, occidentalis has a wide 
median impunctate area of the propodeal dorsum (the depression’s width, measured at one mido- 
cellar width before the dorsal hindmargin is greater than the dorsum’s midlength, rather than small- 
er, Fig. 25a), the midfemoral setae not sinuous and markedly shorter than midocellar width (rather 
than sinuous and nearly as long as midocellar width or longer), and male sterna II-VI impunctate 
and asetose or with a few punctures and associated erect setae (rather than densely setose). It also 
has an all black female scutum and no erect setae or only a few such setae on male sterna II-VI, 
whereas in furtivus the female scutum is maculate anteriorly and male sterna [II-VI are densely, 
conspicuously setose. 

DESCRIPTION.— Clypeus about 2.8 < as wide as long in female, 2.6-2.8 = in male. Postocel- 
lar area without obtuse crest. Hindocellus convex, nearly circular, not sunken along admedian edge. 
Least interocular distance about 0.1-0.2 x midocellar width. Area between mid- and hindocellus 
setose, punctate, and dull, like adjacent areas. Occipital carina separated from eye outer orbit at ver- 
tex by less than length of hindocellus. Pronotal collar with median depression that 1s about as wide 
as ocellar width (depression effaced next to pronotal posterior margin). Scutal punctures near cen- 
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ter about 1-4 diameters apart; setae near center 
suberect, short (about 0.3 x midocellar width). 
Width of impunctate median area of propodeal 
dorsum (measured at one midocellar width 
before dorsal hindmargin) greater than length 
of propodeal dorsum along midline (Fig. 25a). 
Longest setae of midfemoral venter not sinu- 
ous, markedly shorter than midocellar width. 
Erect setae of tergum I present both laterally 
and mesally. 

Maculae whitish. Mandibular macula 
small, well-defined; flagellum all black or 
brown apically. Pronotal collar, scutum, scutel- 
lum, metanotum, and mesopleuron immacu- 
late. Humeral plate dark brown to black in pos- 
terior half or so. Legs: coxae dark brown to 
black; femora dark brown to black, fore- and 
midfemora with ventral macula except near 
base, mid- and hindfemora also with small 
outer, apical macula (hindfemur also with nar- 
row ventral macula in one male); female tibiae 
reddish, fore- and midtibiae with traces of mac- 
ula basodorsally; male tibiae brown, foretibial 
dorsum with large macula, midtibial dorsum 
with small macula basally; female tarsi reddish; 
male foretarsus light yellowish brown, mid- 
and hindtarsi brown. Gaster: terga and sterna 
dark brown to black; terga I-V fasciate before 
each apical depression; fasciae broad in female 
(that of tergum | narrowly interrupted, in some 
specimens also that of tergum V), in male nar- 
rower, interrupted; apical tergum immaculate in 
both sexes. 

?.— Postocellar area without median, 
impunctate strip. Lateroclypeal notch separated 
from lateroclypeal sulcus by more than 0.5 x 
midocellar width. Dorsal length of flagellom- 
ere I 2.6-2.7 x apical width. Foretarsomere IV 
with single rake spine or, in some specimens, 
with additional, smaller spine. Inner margin of 
pygidial plate with longitudinal, nearly parallel 
ridges. Length 11.5-13.5 mm. 
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FIGURE 25. Palarus occidentalis Arnold: a — propodeal 
dorsum of female; b — male tergum VI in lateral oblique view 
showing adlateral carina; ¢ — male tergum VII in dorsal view. 


3.— Dorsal length of flagellomere I 2.5-2.8 = apical width. Precoxal mesopleural declivity 
delimited by swelling anterolaterally, without sharp tubercle laterally. Mesopleural setae behind 
episternal sulcus varying from sinuous, as long as midocellar width, to not sinuous, shorter than 
midocellar width. Midcoxa without anteroventral tubercle. Midbasitarsus with a few spines in dis- 
tal half ventrally. Hindfemur not flattened anterobasally. Tergum I without adlateral carina. Adlat- 
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eral carina of tergum VI not prominent, not angulate posteriorly (Fig. 25b). Tergum VII: pygidial 
plate broad, extending over adlateral carina (thus appearing as tergal margin in dorsal view), round- 
ly expanded basally (Fig. 25c). Sternum I] without V-shaped ridge before elevation, posterior sur- 
face of elevation tall (height about equal to or greater than midocellar width), without sinuous 
setae. Sterna II-VI with a few punctures (punctures on sternum VI several to many diameters 
apart), with a few stiff setae bordering apical depressions, in most specimens with a few long erect, 
sinuous setae anterad of apical depressions. Length 10.0-13.5 mm. 

Prey.— The female from Aroab is pinned 
with a bee, presumably her prey. Connal Eard- 
ley identified it as Tetraloniella abrochia Eard- 
ley (Apinae: Eucerini). 

COLLECTING PERIOD.— 16 February 
through 11 April. 

GEOGRAPHIC DISTRIBUTION (Fig. 26).— 
Namibia. 

RECORDS.— NAMIBIA: Karibib District: 
15 km W Karibib (2 2,1 ¢, CAS; 1 2, MS), 46 km 
W Usakos (1 ¢, AMNH). Keetmanshoop District: 
Aroab (1 2, SAM). Maltahéhe District: Aandster 
Farm (1 ¢, CAS; | 6, UCD; 2 6, ZMUC), road 
D804 SE MaltahGhe at 25°11'S 17°2S'E (2 ¢, 
AMG), no specific locality (1 ¢, CAS; 1 ¢, UCD). 
Mariental District: 13 km E Stampriet at 24°16'S 
18°30'E (1 2, AMG; 1 2, CAS). Outjo District: 0° 30°E 
24 km S Kamanjab (1 ¢, CAS; 2 2, MS), Kaross 
Farm at 19°23’S 14°40'E (1 2, 1 ¢, SAM, lectotype 
3 and paralectotype of occidentalis). Rehoboth Dis- 
trict: 23 km N Rehoboth (1 ¢, MS), Swakopmund District: SE corner of Namib Desert Park (2 ¢, UCD). 
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FiGurE 26. Collecting localities of Palarus occidentalis 
Arnold, 


Palarus turneri Brauns 
Figures 27, 28. 


Palarus turneri Brauns, 1912:655, 2. Holotype: 2, South Africa: Cape Province: Willowmore (TMP), exam- 
ined.—Arnold, 1923:8 (in revision of Afrotropical Palarus), 1930:7 (in checklist of Afrotropical Sphe- 
cidae); Bohart and Menke, 1976:291 (listed). 


RECOGNITION.— Palarus turneri differs from the other members of the maculatus group in 
having the minimal distance between the occipital carina and the eye orbit at least equal to the hin- 
docellar length (smaller in the other species). The female of turneri is unique within the group in 
being distinctly dichoptic (the least interocular distance is 0.8-1.2 x midocellar width (at most 
0.3 x midocellar width in the other species) and in having a postocellar area with an impunctate 
median strip (Fig. 27a) that becomes an impression at the level of the eye hindmargin. The male is 
unique in having both the adlateral carina of tergum VII and the basal portion of the pygidial plate 
not expanded (Fig. 27d). Subsidiary recognition feature of twneri include: midfemoral venter with- 
out erect setae, female tergum | with continuous macula (not interrupted mesally), male mesopleu- 
ron with short setae (setal length behind episternal sulcus mostly smaller than half midocellar 
width), and male sterna III-VI impunctate and asetose or nearly so anterad of apical depression. 
The scutum of turneri is also markedly less setose and shinier than in the other species of the group. 

DEscriIpTION.— Clypeus about 2.6-2.7 x as wide as long. Postocellar area without crest. 
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FiGure 27. Palarus turneri Brauns: a — female vertex showing impunctate line; b — pronotum in lateral view; c — male 
tergum VI in lateral oblique view showing adlateral carina; d — male tergum VII in dorsal view. 


Hindocellus convex, nearly circular, not sunken along admedian line. Least interocular distance 
0.8-1.2 x midocellar width in female, 0.4 x in male. Area between mid- and hindocellus setose, 
punctate, and dull, like adjacent areas. Occipital carina separated from eye outer orbit at vertex by 
at least length of hindocellus. Pronotal collar without groove-like median depression. Scutal punc- 
tures about five or more diameters apart near center; setae suberect near center, very short (about 
0.15 x midocellar width), elsewhere longer and more numerous. Width of impunctate median area 
of propodeal dorsum (measured at one midocellar width before dorsal hindmargin) greater than 
length of propodeal dorsum midline. Longest setae of midfemoral venter not sinuous, very short 
(about 0.25-0.4 = midocellar width). Erect setae of tergum I varying: present both laterally and 
mesally, or only behind spiracle, or absent. 

Maculae yellowish white. Frons in some specimens with small macula on midline between 
antennal sockets; flagellum brown. Dorsal edge of pronotal collar maculate, all black in some spec- 
imens; scutum immaculate, scutellum black except edge of flange maculate, in female also broad 
posterior portion of disk; metanotum yellowish white on disk and along posterolateral margin; 
preepisternum yellowish white dorsally; humeral plate all yellowish white or with minute brown 
spots. Coxae partly to predominantly brown, partly yellow in some specimens; femora either black 
or reddish or brown basally, remainder pale yellow (yellow portions longer ventrally than dorsal- 
ly); tibiae and tarsi pale yellow. Terga and sterna red to brown, anterior surface of tergum | brown 
to nearly black; terga I-V (I-VI in male) with yellowish white fasciae before apical depressions 
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(fasciae broad, continuous in female, interrupted in many males); female tergum VI yellowish 
white anteriorly, tergum VII of most males with yellowish white area 

? — Postocellar area with impunctate median strip (Fig. 27a). Lateroclypeal notch separated 
from lateroclypeal sulcus by about 0.25 x midocellar width. Dorsal length of flagellomere | 
2.3-2.4 x apical width. Foretarsomere IV with single rake spine or (some specimens) with addition- 
al, smaller spine. Inner margin of pygidial plate with longitudinal, sinuous ridges. Length 
8.3-10.5 mm. Posterior half or more of scutellar disk yellowish white. 

3 .— Dorsal length of flagellomere I 2.4-2.6 = apical width. Precoxal mesopleural declivity 
delimited by ill-defined swelling anterolaterally, without sharp tubercle laterally. Mesopleural setae 
not sinuous, those immediately behind episternal sulcus short, mostly shorter than half midocellar 
width. Midcoxa without anteroventral tubercle. Midbasitarsus with a few spines in distal half ven- 
trally. Tergum I without adlateral carina. Adlateral carina of tergum VI not prominent, ending pos- 
teriorly in obtuse angle (Fig. 27c). Tergum VII: pygidial plate broad, extending over adlateral cari- 
na (thus appearing as tergal margin in dorsal view), not expanded basally (Fig. 27d). Sternum II 
without V-shaped ridge before elevation, posterior surface of elevation short (height smaller than 
midocellar width), without sinuous setae. Ster- 0° 30°F 
na IIJ-VI impunctate and asetose or nearly so 
anterad of apical depressions (a few very short, 
erect setae exceptionally present near midline), 
with a few stiff setae bordering apical depres- 
sions. Length 7.8-11.5 mm. 

COLLECTING PERIOD.— Namibia: 12 De- 
cember through 29 March; South Africa: 
11 December through 28 March. 

GEOGRAPHIC DISTRIBUTION (Fig. 28).— 
Namibia and South Africa. 

RECORDS.— NAMIBIA: Bethanien District: 
96 km E Aus at 26°42'S 17°11'E (1 2, AMG), no 
specific locality (1 2°, 1 ¢, UCD). Gobabis District: 
Gobabis (2 2, 6 6, AMG). Karasburg District: 
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Karasbure (1 ¢, AMG). Karibib District: ge ante 
13 km E Karibib (1 ¢, AMNH), 20 km N Karibib aol ag ‘ifactlaie Tus iis mttaer 
(1 , OOLM), 15 km W Karibib (2 ¢, CAS; 2 2, FiGURE 28. Collecting localities of Palarus turneri 


Brauns 


MS), 55 km SW Usakos (1 2, CAS), 65 km SW 

Usakos (1 ¢, CAS; | 2, MS). Keetmanshoop District: Goibib Farm 96 103 km N Keetmanshoop (1 ¢, 
CSE), Keetmanshoop (1 3¢, AMG), 29 km NE Koes at 25°45’S 19°1S'E (1 2, AMG), Koes to Gochas on road 
C17 at 25°40'S 19°22’E (1 ¢, AMG). Khorixas District: 20 km W Khorixas (1 2, CAS). Liideritz District: 
Klein-Aus Vista at 26°39'S 16°15'E (1 2, 1 ¢, AMG). Maltahéhe District: 76 km on road Helmeringhausen 
to Spes Bona at 25°35'S 16°20'E (1 2, AMG), SE MaltahGhe on road D804 at 25° 11'S 17°25'E (1 2, AMG), 
Nomtsas at 24°25’S 16°51'E (1 ¢, AMG), Sesriem Farm (4 ¢, BMNH). Mariental District: 7 km S Gibeon 
Station at 25°17'S 17°SO'E (1 3, AMG), 41 km SW Gibeon on road 1089 at 25°20'S 17°29'E (1 3, AMG), 
5 km S Mariental at 24°40'S 17°57'E (3 2, AMG), 18 km SE Stampriet on road C15 at 24°28’S 18°30'E 
(1 ¢, AMG). Rehoboth District: 15 km N Kalkrand (3 ¢, CAS: 1 2, 1 &¢, MS), 23 km N Rehoboth (1 &, 
CAS; 1 2,2 ¢, MS), 9 km S$ Rehoboth (2 2, CAS), 49 km S Rehoboth (1 ¢, MS). Swakopmund District: 
Gaub Pass at 23°30'S 15°46'E (4 o, AMG), between Gaub and Kuiseb Passes at 23°27'S 15°46’E (1 &, 
AMG). SOUTH AFRICA: Eastern Cape Province: Rietbron [spelled Reitbron on the label] (1 ¢, AMG), 
Willowmore (1 2, TMP. holotype of ttrneri). Northern Cape Province: Augrabies Falls National Park at 
28°36'S 20°21'E (2 2, 4 3o, AMG), Marydale at 29°29’S 22°06'E (1 2, PPRI), 40 km W Olifantshoek (3 ¢, 
USNM), Prieska (1 ¢, AMG), 30-50 km N Twee Rivieren in Kalahari Gemsbok National Park (2 ¢, CAS), 
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38 km S Twee Rivieren in Kalahari Gemsbok National Park at 26°45’S 20°36'E (1 2, PPRI). Western Cape 
Province: Merweville District (3 2, SAM), Swartrivier 7 km NW Prince Albert at 33°10'S 21°59'E (2 @, 
| ¢, CAS), Tierberg Farm 23 km NE Prince Albert at 33°10'S 22°15'E (1 3, CAS). 


interruptus group 


RECOGNITION.— Members of this group differ from other Pa/arus in having a broad vertex 
(much wider than the ocellar triangle, hindocellus separated from the inner eye orbit by more than 
its shortest axis, Figs. 32c, d, 35c, d, 38c, d); no supraantennal impression; frons with paraocular 
macula (Figs. 29a, 32c, d, 35c, d, 38c, d); frontal swelling delimited laterally by oblique sulcus that 
extends dorsad from lateral margin of antennal socket; presence of a transverse sulcus connecting 
hindocellar hindmargins; metapleuron punctate and with conspicuous setae; propodeal dorsum 
without adlateral depression or at most with a rudimentary depression, thus evenly convex lateral- 
ly, and also conspicuously punctate except for ridged or rugose median depression that is about as 
wide as 1.0-1.5 midocellar widths (Fig. 29f); propodeal side punctate throughout. In the female, the 
pygidial plate is unique in being conspicuously ridged longitudinally and having no inner platform 
(Fig. 30b). In the male, the lateral pygidial process is more basal than in the other groups (Figs. 
30e, 32f, 35e, f), and the adlateral carina is reduced to an inconspicuous tubercle or is absent. The 
penis valves in the interruptus group are unique in bearing a series of dorsal, preapical ridges 
(Fig. 39). 

DESCRIPTION.— Other characters shared by the three included species are: Clypeal posterior 
surface adjacent to free margin with row of long, externally obvious setae. Clypeus convex, free 
margin produced anteriorly between lateroclypeal notches. Lateroclypeal notch present, in-line 
with lateroclypeal sulcus. Interantennal area with median crest that extends to about frons mid- 
height. Hindocellus slightly elongate, not markedly convex. Area between mid- and hindocellus 
punctate, setose, dull, like adjacent areas. Postocellar area without impression or crest. Vertex not 
swollen between midocellus and hindocelli. Midocellus separated from hindocellus by about one 
midocellar width (Figs. 32c, d, 35c, d, 38c, d). Gena well developed behind eyes, occipital carina 
separated from eye orbit at vertex by markedly more than midocellar width. Posteroventral 
mandibular notch well defined. Labrum convex, length roughly half width, without apicolateral 
expansion (Fig. 29c), visible between fully closed mandible and clypeus (Fig. 29b), in female with 
transverse carina arcuate, exposed, and apical portion with median carina. Length of scapal setae 
smaller than scapal width. Pronotal collar raised as narrow wedge (Fig. 29d), at most with rudimen- 
tary median depression. Streptaulus separated from anterior pronotal groove (Fig. 29e). Mesoster- 
nal and metasternal posterior margin expanded into flange overlying respective coxal articulation 
(Fig. 30a). Propodeal dorsum conspicuously punctate laterad of median impression (Fig. 29f), 
delimited by narrow lateral groove; side punctate; admarginal carina broadly interrupted mesally. 
First recurrent vein inserting on second submarginal cell or (some specimens) interstitial with first 
intersubmarginal vein. Outer and inner apical spines of hindtarsomeres II and III equal in length, 
Flagellum all black except tip of apical flagellomere brown or yellowish in some specimens. Hind- 
femur without apical lobe. Scapal setae shorter than scapal width except longer in female of gvnae- 
cotrichus. Hindtarsomere II] without apicoadlateral dorsal spines. Terga minutely truncate apical- 
ly or with apical transverse carina creating double-edged margin. Tergum I without adlateral cari- 
na, its apical depression impunctate except punctate in female of gvnaecotrichus. Genal setae vary- 
ing in shape and length between species. Wing membrane nearly hyaline to slightly infumate. 
Male: tergum VII without adlateral carina, only in /atifrons with adlateral, oblong, basal tubercle; 
gonocoxite all sclerotized. 

Non-maculate areas of head, thorax, and propodeum black: clypeus and frons maculate, mac- 
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FIGURE 29. Palarus interruptus species group exemplified by Pal/arus latifrons Kohl 2: a— head in frontal view show- 
ing maculation; b — head obliquely from below showing exposed labrum; ¢ — labrum; d — pronotum in profile; e — prono- 
tum showing streptaulus well separated from anterior pronotal groove: f— propodeal dorsum. 


ula extending on vertex to hindocellar margin (Figs. 29a, 32a, 35c, d), frons with pair of black 
admedian longitudinal bands that extend from antennal socket to midocellus, fusing there (black 
also present below antennal socket in some specimens); gena with narrow macula along outer orbit 
that may extend to hypostoma and dorsally to near midline; mandible maculate on basal half, red- 
dish brown to dark brown apically; antenna dark brown to black; the following are yellow on tho- 
rax: pronotal collar, pronotal side (black in some males of /atifrons), small marginal spot before 
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Figure 30. Palarus interruptus species group exemplified by Palarus latifrons Kohl: a — female mesocoxal and meta- 
coxal area showing mesosternal and metasternal free margin expanded into flange (respective coxal articulations con- 
cealed); b — female pygidial plate in dorsal view; ¢ — female tergum VI laterally showing carina beneath pygidial plate; 
d — apex of female gastral segment VI showing sternal flange; e — male tergum VII; f— male sternum VIII, ventral surface. 


midcoxa (absent in some males of /atifrons), scutellar flange, axilla mesally, and metanotum pos- 
terolaterally (black in male and some females of /atifrons). See descriptions of individual species 
for additional details. Wing membrane hyaline. 

2.— Midcoxal ventral surface without preapical tubercle. Hindtibia somewhat expanded in 
height, slightly curved longitudinally, flattened on dorsal half or so of inner surface. Pygidial cari- 
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na conspicuously raised above plate’s plane on apical half. Pygidial plate with prominent, some- 
what irregular, apically divergent ridges (Figs. 30b, 32f). Sides of tergum VI (Fig. 30c, d) fused 
preapically (resulting in tergal apex thickened dorsoventrally), tergum protruding well beyond ster- 
nal apex (Fig. 30c, d), protrusion with smooth apicoventral area; tergal side with longitudinal cari- 
na parallel to margin of pygidial plate in distal half of so (Fig. 30d), with ventral portion (ventrad 
of carina) reduced in size, barely visible; sternum VI with small flange overlapping ventral edge of 
tergum VI and sliding along smooth tergal surface below tergal carina (Fig. 30d). Sternum II sim- 
ple. 

3 .— Midtibial spur not shortened, about 0.5 x length of midba- 
sitarsus. Midbasitarsus with row of minute ventral spines on outer side. 
Terga I and VI without adlateral carina; tergum VII with median, lon- 
gitudinal carina. Sternum I without paired preapical swellings. Sternum 
II with preapical, transverse elevation in large specimens (posterior 
surface of elevation exceeding midocellar width), elevation absent in 
small ones. Sternum VIII rounded to acutely rounded apically, con- 
stricted preapically, its dorsal (= inner) surface with preapical, obtuse, 
median ridge (Fig. 30f), its venter with preapical row of setigerous 
punctures, asetose between row and apex, with several to many punc- 
tures anterad of row. Gonocoxite markedly expanded at apex (Fig. 31), 
with dense brush of long setae ventrally (Figs. 33, 36, 42b), without 
membranous ventral area near midlength. Penis valves dorsally fused ae ee 
for less than half their length (Fig. 31), longitudinally ridged before es ae fauiions a 
apex (Fig. 39), not angulate at ventral base of apical expansion. ¢: genitalia dorsally. 


FiGure 31. Palarus inter- 


Palarus gynaecotrichus Pulawski and Prentice, sp. nov. 
Figures 32-34, 


DERIVATION OF NAME.— The name gynaecotrichus, derived from the Greek words gyne 
(gynaicos), female, and trichos, a hair, refers to the abundant body setae in the female. 

RECOGNITION.— Palarus gynaecotrichus differs from all of its congeners in having an unusu- 
ally wide vertex (the ocellocular distance is greater than the midocellar width, Fig. 32c, d). The ver- 
tex is also wide in interruptus and latifrons, but the ocellocular distance is equal to or slightly short- 
er than the midocellar width. Also, the hindocellus of gynaecotrichus is slightly more acute at the 
posterior admedian end than in the other two species (Fig. 32c, d), and the entire pronotal lobe is 
maculate (rather than maculate only along margin); the female has an unusually wide frons (anten- 
no-ocular distance more than twice diameter of antennal socket, Fig. 32a), abundant, erect setae on 
the entire body (femoral setae longer than midocellar width), only three hindtibial spine rows, as 
opposed to four in the other two species, punctate apical depressions of terga I and II, and pygidi- 
al plate with non-concave lateral margin (Fig. 32e); the male maculae are intense yellow. In the 
other two species, the female face is narrower (antenno-ocular distance markedly smaller than 
twice diameter of antennal socket), the setae are appressed on the tibiae and gaster, the apical 
depressions of terga I and II is impunctate, the lateral margin of the pygidial plate is concave 
(Fig. 30b), and the male maculae are whitish. 

DESCRIPTION.— Hindocellus slightly elongate, slightly more acute at posteromedian end than 
in interruptus and latifrons, separated from orbit by more than midocellar width (Fig. 32c, d). Least 
interocular distance 6.0 x midocellar width in female, 4.8-4.9 x in male. Genal setae sinuous, 
longer than basal mandibular width (about twice midocellar width). Scutum uniformly, densely 
punctate in female (most punctures less than one diameter apart), sparser posteromesally than on 
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FiGure 32. Palarus gynaecotrichus Pulawski and Prentice, sp. nov.: a — female head in frontal view; b — female gaster 
in lateral view; c — female vertex in dorsal view; d — male vertex in dorsal view; e — female pygidial plate in dorsal view: 
f— male tergum VII in dorsal view. 


remaining surface in male (mostly 1-3 diameters apart). Propodeal posterolateral setae sinuous, 
longer than one midocellar width in female, about as long as midocellar width in male. Terga I-IV 
evenly, minutely punctate in female, punctures of tergum V large. 

Supraantennal swelling delimited laterally by dark sulcus; in male, hindocellus and macula 
below it separated by at least greatest hindocellar width; mandible in male dark brown to black with 
well-defined macula basally; scape yellow ventrally, flagellomere I with some yellow in some 
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males, remainder black. Thorax and 
propodeum black except the following are yel- 
low: anterior pronotal rim, pronotal lobe, most 
of mesopleuron (black near posterior and ven- 
tral margins and below pronotal lobe), precox- 
al lobe, pair of submedian lines and streak 
along lateral margin on scutum (lateral streak 
minimal in some males from Ivory Coast), 
scutellar disk anteriorly (females and some 
males) to nearly all (most males), metanotum 
(lateral depression black, in some specimens 
also area anterad of it), most of metasternum, 
all metapleuron (females) or small spot above 
hindcoxa and around metapleural flange 
(males), and propodeum laterally and postero- 
laterally (females from Togo) or posterolaterally only (females from Ivory Coast). Female femora 
yellow except darkened ventrally or hindfemur darkened ventrally and apically; male fore- and 
midfemora yellow ventrally and dorsoapically, hindfemur black except yellow dorsoapically; 
female tibiae yellow or darkened apically, foretibial venter and mid- and hindtibial inner surface 
darkened; male tibiae yellow or foretibial venter and midtibial inner surface with black strip. Ter- 
gal fasciae yellowish brown in female, yellow in male, continuous on female terga I-III, in male 
continuous on terga I and II, but interrupted at least on terga V and VI. 

? .— Face unusually wide, antenno-ocular distance more than twice antennal socket diameter 
(Fig. 32a). Dorsal length of flagellomere I 1.9-2.0 = apical width. Foretarsomere IV with single 
rake spine or with additional, smaller spine. Outer surface of hindfemur without preapical spines. 
Hindtibia with three spine rows. Apical depression of tergum | punctate. Lateral margin of pygidi- 
al plate nearly straight. Setae erect on entire body, on scape and femora longer than midocellar 
diameter, dense on gaster (Fig. 32b). Length 12.0-14.3 mm. 

3.— Dorsal length of flagellomere | 1.7-2.0 * apical width. Setae shorter than midocellar 
diameter on scape, femora, and tibiae, suberect but markedly shorter than midocellar width on 


FiGureE 33. Palarus gynaecotrichus Pulawski and Pren- 
tice, sp. nov, ¢: genitalia in lateral view. 
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FIGURE 34. Collecting localities of Palarus histrio Spinola and Palarus interruptus (Fabricius). 
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laterotergite I, appressed on remaining gaster. Sternum VIII conspicuously setose on dorsal 
(= inner) surface. Gonocoxite with single brush of ventral setae (Fig. 33). Maculae intense yellow. 
Length 8.8-11.5 mm. 

GEOGRAPHIC DISTRIBUTION (Fig. 34).— Burkina Faso, Ivory Coast, and Togo. 

RECORDS.— Ho.otyre: 2, Togo: 5 km W Sokodé, 20 Feb 1991, W.J. Pulawski (CAS). PARATYPES: 
BURKINA FASO: Nasso at 11°13’N 04°26'W, January 1963, R.P. M. Terrible (1 ¢, CAS; 1 &, FSAG). 
IVORY COAST (all collected by W.J. Pulawski in 1991): 56 km N Niakaramandougou, 11 Jan (1 ¢, CAS); 
Toumodi, 7 Jan (1 2. 1 ¢, CAS); 40 km S Toumodi, 21 Jan (2 ¢, CAS). TOGO (all collected by W.J. Pulaw- 
ski in 1991): 12 km S Sokodé, 15 and 21 Feb (4 3, CAS); 5 km W Sokodeé, 17 and 20 Feb (1 2, 7 &, CAS). 


Palarus interruptus (Fabricius) 
Figures 35-37. 


Bembix interrupta Fabricius, 1787:286, sex not indicated, Lectotype: ?, India: no specific locality (ZMUC), 
here designated, examined.— Lichtenstein, 1796:206 (in auction catalog); Olivier, 1789:289 (in review 
of world Bembix); Fabricius, 1793:252 (original description copied).— As Liris interrupta: Fabricius, 
1804:230 (new combination, redescription).— As Stizus interruptus: Handlirsch, 1892:181 (new com- 
bination, original description copied); Dalla Torre, 1897:526 (in catalog of world Sphecidae).— As 
Palarus interruptus: Dahlbom, 1845:XXIII (study of type material, new combination); Kohl, 1885:425 
(authorship attributed to Dahlbom, his description copied), 428 (in checklist of world Palarus); van der 
Vecht, 1961:24 (study of type). 

Crabro interruptus Fabricius, 1787:295, sex not indicated. Lectotype ?, India: no specific locality (ZMUC), 
here designated, examined. Synonymized with Liris interrupta by Fabricius, 1804:230.— As Vespa 
interrupta: Gmelin, 1790:2762 (new combination).— As Palarus interruptus: Dahlbom, 1845:468 (new 
combination, listed); Kohl, 1885:425 (Dahlbom’s description copied), 428 (in checklist of world 
Palarus); Cameron, 1889:148 (listed from India); Dalla Torre, 1897:658 (in catalog of world Sphecidae); 
Schulz, 1912:95 (Dahlbom’s voucher specimen not found in Lund); Bohart and Menke, 1976:291 (list- 
ed). 

Vespa indica Gmelin, 1790:2769. Substitute name for Vespa interrupta (Fabricius, 1787:286) Gmelin, 
1790:2769, secondary homonym of Vespa interrupta (Fabricius, 1787:295) Gmelin, 1790:2762. 

Palarus orientalis Kohl, 1885:422, 3. Holotype: ¢, Sri Lanka: no specific locality (NHMW), examined. Syn- 
onymized with Palarus interruptus by van der Vecht, 1961:24.— Kohl, 1885:428 (in checklist of world 
Palarus); Cameron, 1889:148 (listed from Sri Lanka); Bingham, 1896:444 (bibliographic references), 
1897:214 (original description translated into English); Dalla Torre, 1897:659 (in catalog of world Sphe- 
cidae); Schulz, 1911b:186 (description of 2); Turner, 1911:483 (India: Disa); Cherian and Mahadevan, 
1937:65 (apicultural pest in Tamil Nadu State, India); Dollfuss, 1989:11 (type material in NHMW). 


RECOGNITION.— Palarus interruptus and latifrons are unique within the genus in having the 
ocellocular distance equal to the midocellar width or slightly shorter (Figs. 35c, d, 38c, d), the 
female pygidial plate markedly narrowing apically, with the lateral margin concave preapically 
(Fig. 30b), and in most females the antenno-ocular distance smaller than twice diameter of anten- 
nal socket and the hindfemoral outer surface with one or two preapical spines. The two species also 
have four hindtibial spine rows in the female, a feature that is lacking in gynaecotrichus and is not 
so clearly developed in other Palarus. 

Unlike /atifrons, the genal setae of interruptus (Fig. 35a) are shorter than the basal mandibu- 
lar width (rather than longer) and most are not sinuous (rather than sinuous), flagellomere I is short 
(dorsal length 1.2-1.4 * apical width, rather than 1.7-2.0), punctures of terga I and II are minute to 
evanescent mesally (Fig, 35b), contrastingly smaller than lateral punctures (rather than well 
defined and conspicuous throughout), the distance between the hindocelli, in the female, is about 
equal to the ocellocular distance (Fig. 35c) rather than clearly less, male tergum VII is truncate api- 
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FIGURE 35, Palarus interruptus (Fabricius): a — female head in lateral view; b — female terga I and II in dorsal view: 
c — female vertex in dorsal view; d — male vertex in dorsal view: e — male tergum VII in dorsal view; f — tergum VII of a 
dwarf male from Disa, India, in dorsal view. 


cally (Fig. 35e, f) rather than roundly pointed, and male propodeal side is maculate posterolateral- 
ly (rather than all black). The male genitalia are unique in the tribe in bearing, on each side, two 
well-defined brushes of ventral setae (Fig. 36). 

LECTOTYPE SELECTION.— Four specimens of Palarus interruptus, part of the original syntype 
series, are present in the Zoological Museum, Copenhagen. All are females. Two belong to the 
Copenhagen collection, coming from “Domfinus]. Lund”, i.e., from O.R. Sehested and N. Tonder 
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Lund collection, and are obviously syntypes of 
Bembex interrupta. Van der Vecht (1961) 
examined them, but did not select a lectotype. 
We have designated as the lectotype the speci- 
men bearing the labels “ZL. interrupta, ex Ind. 
Or.” and “Palarus” in Fabricius’ handwriting 
(L. obviously stands for Liris, since Fabricius 
transferred the species to that genus in 1804). 

The other two females come from the Kiel 
collection, i.e., from Fabricius’s own collec- 
tion, and appear to correspond to his Crabro 
interruptus. According to the original descrip- 
tion, specimens of Crabro interruptus were 
collected by “D[ominus]. Pflug”, who subse- Ficure 36. Palarus interruptus (Fabricius): male geni- 
quently passed his material to Fabricius accord- _ talia in lateral view. 
ing to Horn et al. (1990:303). We have desig- 
nated as lectotype of Crabro interruptus the specimen bearing the label “interruptus” in Fabricius’ 
handwriting. 

DESCRIPTION.— Hindocellus slightly less acute at posteromedian end than in gynaecotrichus, 
separated from orbit by midocellar width or less (Fig. 35c, d). Least interocular distance 3.6 x 
midocellar width in female, 3.3-3.7 x in male. Genal setae shorter than basal mandibular width 
(about one midocellar width), most of them not sinuous (Fig. 35a). Scutal punctures sparser pos- 
teromesally than on remaining surface (mostly 1-2 diameters apart). Punctures inconspicuous or 
evanescent on terga [ and II mesally (Fig. 35b), conspicuous on tergum V (V and VI in male). 
Propodeal posterolateral setae not sinuous, shorter than midocellar width. 

Supraantennal swelling delimited laterally by pale sulcus; flagellum brown or black, yellow- 
ish ventrally in specimen from Disa, India. Thorax and propodeum black, except the following are 
pale yellow: anterior pronotal rim mesally, marginal portion of pronotal lobe, preepisternum dor- 
sally (larger than tegula), in some specimens extending onto subalar area and behind episternal sul- 
cus, precoxal lobe and metasternum in specimen from Disa, India, scutum submesally as line and 
anterolaterally, disk of scutellum anterolaterally, metanotum except depressed lateral area and 
(some specimens) anterolaterally, anterior portion or more of metapleuron, ventral metapleural 
flange, and propodeum posterolaterally (macula small in some males). Femora predominantly 
black and at least mid- and hindtibiae partly dark brown or black in specimens from Sri Lanka, but 
femora nearly all and tibiae all yellow in single male from Disa, India. Pale tergal fasciae interrupt- 
ed mesally. 

?.— Face narrower than in gynaecotrichus, antenno-ocular distance markedly smaller than 
twice diameter of antennal socket. Dorsal length of flagellomere I 1.2-1.4 < apical width. Foretar- 
somere IV with single rake spine. Hindfemoral outer surface with one or two preapical spines 
(spines probably lacking in occasional specimens, as in /atifrons). Hindtibia with four spine rows. 
Lateral margin of pygidial plate convex basally, concave subapically. Setae shorter than midocel- 
lar width on femora, appressed on tibiae, sparse and appressed on gaster. Length 10.0-11.5 mm. 

3.— Dorsal length of flagellomere | 1.2-1.3 * apical width. Pygidial plate truncate apically, 
with lateral carinae almost parallel (Fig. 35e, f). Sternum VIII conspicuously setose on dorsal 
(= inner) surface. Gonocoxite with two discrete brushes of ventral setae (Fig. 36). Metanotal and 
gastral maculae whitish. Length 7.5-8.5 mm. 

COLLECTING PERIOD.— India: May, 4-6 June; Sri Lanka: 21 January through 25 May. 
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GEOGRAPHIC DISTRIBUTION (Fig. 37).— 
India and Sri Lanka. 

RECORDS.— INDIA: Gujarat: Disa = Deesa 
(1 ¢, CAS). Tamil Nadu: (Cherian and Mahadevan, 
1937, or as indicated): Karikal Territory: Kurumba- 
garum (1 2,1 ¢,UCD;3 2,2 ¢, USNM). Coimbat- 
ore District: Coimbatore (3 2, 1 ¢, USNM), Telun- 
gapalayam (locality of unknown location). Malabar 
District: Edappal, Ponnani, Tirur. Salem District: 
Tiruchengodu. State and locality unknown: 2 2°, 
USNM; | °, ZMUC; 4 8, lectotypes and paralecto- 
types of Bembex interrupta and of Crabro interrup- 


N.O€ 


tus (ZMUC). SRI LANKA: Colombo District: cs) 
Colpetty 103 [km? mi?] Galle Road (1 2, CAS) , 

Ratmalana (2 2, CAS). Mannar District: Kokmotte gynaecotrichu 

Bungalow 0.5 mi NE Wilpattu National Park (1 2, ® hastatifrons 


3 &, CAS; 2 2, 1 ¢, USNM), Kondachchi (1 ¢, 
CAS; 2 ¢, USNM). Monaragala District: Angu- 
nakolapelessa (1 ¢, CAS: | 2, 1 ¢, USNM). Vavu- 
niya District: Parayanalankulam including Irriga- 
tion Canal 25 mi NW of Medawachchiya (1 9°, 
CAS). No specific locality: | ¢, NHMW, holotype 
of Palarus orientalis. 


FiGuRE 37. Collecting localities of Palarus gao Pulaw- 
ski and Prentice, sp. nov., Palarus gynaecotrichus Pulawski 
and Prentice, sp. nov., and Palarus hastatifrons Turner. 


Palarus latifrons Kohl 
Figures 38-40. 


Palarus latifrons Kohl, 1884:362, 2. Lectotype: 2, South Africa: Cape Town (NHMW), here designated, 
examined.— Kohl, 1885:426 (original description copied), 428 (in checklist of world Palarus); Dalla 
Torre, 1897:659 (in catalog of world Sphecidae); Brauns, 1899:407 (description of ¢, South Africa), 
1911:117 (preying on Apis mellifera and other aculeates, serious apicultural pest); Turner, 1912:420 
(South Africa, Zambia, Malawi, Tanzania); Arnold, 1923:5 (in revision o Afrotropical Palarus), 1930:7 
(in checklist of Afrotropical Sphecidae); Schouteden, 1930:91 (Zaire); Guiglia, 1943:76 and 1950:249 
(Ethiopia); Botha, 1975:16 (damage to apiculture in South Africa); Bohart and Menke, 1976:291 (listed); 
Gess, 1981:20 (South Africa; nesting in friable soils), 40 (use of foretarsal rake); Clauss, 1985:157 (pre- 
dation on honeybee in Botswana); Dollfuss, 1989:11 (type material in NHMW); S. Gess, 1996:282 (flo- 
ral records); Wcislo, 1998:181 (proportions of antennae in relations to parasitic/non-parasitic behavior); 
Njau, Mpuya, and Mturi 2006 (preying on honybee in Udzungwa Mountains, Tanzania). 

Palarus curvilineatus Cameron, 1905:212, ¢. Holotype: ¢, South Africa: Eastern Cape Province: Steynsburg 
(AMG), examined. Synonymized with Palarus latifrons by Meade-Waldo in Meade-Waldo, Morley, and 
Turner, 1915:336, and by Brauns, 1917:240. 

Palarus lineatifrons Cameron, 1905:213, 2. Lectotype: 2, South Africa: Eastern Cape Province: Somerset 
East (AMG), designated by Jacot-Guillarmod, 1961:13 (treated as holotype), examined. Synonymized 
with Palarus latifrons by Arnold, 1923:5. 


RECOGNITION.— Palarus latifrons and interruptus have the ocellocular distance equal to the 
midocellar width or slightly shorter (Figs. 35c, d, 38c, d); in the female the hindfemoral outer sur- 
face has one or two preapical spines (except in occasional specimens) and the pygidial plate 
markedly narrowing apically, with the lateral margin concave preapically (Fig. 30b). The two 
species also have four hindtibial spine rows in the female, a feature that is lacking in gynae- 
cotrichus and is not so clearly developed in the other Palarus. 
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Unlike interruptus, the genal setae of /atifrons are sinuous and longer than the the basal 
mandibular width (Fig. 38a), flagellomere I is long (dorsal length |.7-2.0 « apical width, rather 
than 1.2-1.4), punctures of terga I and II are well defined and conspicuous throughout (Fig. 38b) 
rather than inconspicuous or evanescent mesally, the distance between the hindocelli in the female 
(Fig. 38c) is clearly smaller than the ocellocular distance (rather than about equal), male tergum 
VII is roundly pointed apically (rather than truncate), and male propodeal side is all black (rather 
than maculate posteriorly). 


Ficure 38. Palarus latifrons Kohl: a — female head in lateral view; b — female terga I and I] in dorsal view: c — female 
vertex in dorsal view; d — male vertex in dorsal view; e — male gastral segment VII in oblique lateral view; f — male geni- 
talia laterally. 


372 PROCEEDINGS OF THE CALIFORNIA ACADEMY OF SCIENCES 
Series 4, Volume 59, No. 8 


DeESCRIPTION.— Hindocellus minimally elongate, 
slightly less acute at posteromedian end than in gynae- 
cotrichus, separated from orbit by slightly less than mido- 
cellar width (Fig. 38c, d). Least interocular distance 
3.4-3.5 x midocellar width in female, 3.0-3.1 x in male. 
Genal setae sinuous (Fig. 38a), about twice midocellar 
width in female, slightly longer than midocellar width in 
male. Scutal punctures sparser centrally and posteromesally 
than on remaining surface (mostly 1-2 diameters apart in 
female, 1-4 diameters in male). Tergal punctures conspicu- 
ous. Propodeal posterolateral setae sinuous, longer than one A 
midocellar width. oll — 

Basal half of mandible in male varying from yellow to FiGure 39. Palarus latifrons Kohl 3: 
all black; scape dark brown to black except partly to (many Pical_ part of genitalia in lateral oblique 
Kenyan specimens) predominantly yellow; flagellomere | eae 
partly yellow in some specimens, remainder black; supraantennal swelling delimited laterally by 
pale sulcus. Thorax and propodeum black except the following are yellow: anterior pronotal rim 
(females), margin of pronotal lobe, scutum anterolaterally in female and many males (may contin- 
ue along scutal flange) and in many specimens also a pair of admedian lines, scutellum anteriorly 
(nearly all females and some males), preepisternum dorsally, subalar area and behind episternal 
sulcus in most females and some males (broadly so in most females), mesothoracic venter partly 
(some females), precoxal lobe partly to entirely (most females), metanotum except depressed lat- 
eral area and (some specimens) anterolaterally, most of metapleuron (most females) or only meta- 
pleural flange (some males), most of metasternum, propodeum posterolaterally (females only), and 
small spot before propodeal spiracle (females only). Fore- and midfemora black dorsally, yellow 
ventrally, female hindfemur varying from all black to nearly all yellow (narrowly black dorsally), 
male hindfemur varying from all black to largely yellow; tibiae yellow, foretibial ventral surface 
and mid- and hindtibial inner surface black in many females. Pale tergal fasciae continuous in 
females from southern Africa and Arabia, but at least bands of terga 1V and V interrupted in those 
from Kenya, continuous or interrupted mesally in male. 

?.— Frons narrower than in gyvnaecotrichus, antenno-ocular distance markedly smaler than 
twice diameter of antennal socket. Dorsal length of flagellomere | 1.8-2.0 * apical width. Foretar- 
somere IV with single rake spine, exceptionally with additional, shorter spine. Hindfemoral outer 
surface with one or two preapical spines (spines lacking on one leg in occasional specimens). 
Hindtibia with four spine rows. Lateral margin of pygidial plate convex basally, concave subapi- 
cally. Setae shorter than midocellar diameter on femora, appressed on tibiae, sparse and appressed 
on gaster. Length 11.0-14.2 mm. 

3 .— Dorsal length of flagellomere | 1.8-2.0* apical width. Pygidial plate averaging narrow- 
er than in gynaecotrichus. Tergum VII basally with tubercle above lateral margin, homologue of 
adlateral carina (Fig. 38e). Sternum VIII asetose on dorsal (= inner) surface. Metanotal and gastral 
maculae whitish. Length 7.5-14.0 mm. 

COLLECTING PERIOD.— Angola: 15 September; Benin: 8-25 April; Botswana: 6 November 
through 3 December; Burkina Faso: 9-12 July; Gabon: 8 December; Kenya: 23 January, 17 April, 
11 May through 29 July, 8 November through 8 December; Namibia: 2 October through 10 March; 
Niger: 4 August and 4 September; Saudi Arabia: 25 August and 24 September; South Africa: 
17 November through February; Sudan: 24 June; Tanzania: 28-31 December; Togo: 2, 9, and 
16-18 January, 22 February; Zambia: 10-22 March; Zimbabwe: 29 November through 3 April. 
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GEOGRAPHIC DISTRIBUTION (Fig. 40).— 
South Africa north to Sudan, Niger, and Mali, 
also Arabian Peninsula. 2 |'s 

RECORDS.— ANGOLA: Luanda (3 2, & | 
USNM), Lunda: Murieje (3 2, 4 ¢, CAS), Lunda: 
Nova Chavez (1 2, CAS), Rocadas at Cunene River 
(1 ¢, BMNH), Saurimo (1 2, UCD). BENIN: 15 
km SE Savé (1 2, 4 ¢, OOLM), Zangnanado (1 ¢, 
OOLM). BOTSWANA: KaGcae in central Kalahari 
(1 2, PPRI), Kasane (2 2, OHL), Maun (1 2,1 ¢, 
CAS; | ¢, OHL; 1 ¢, OOLM), Serowe (1 3, CAS). 
BURKINA FASO: 4 km W Ouahigouya at 
13°37.0'N 2°27.6°W (2 3, CAS). ETHIOPIA: 
Gamo Gofa: Caschei (Guiglia, 1950), GABON: 
Owendo (1 2, FSAG). KENYA: Coast Province: 
Mombasa (2 3, USU), Sokoke Forest between Kili- = 
fi and Watama (1 2, LACM; | 3, USU), Tiwi 0° 30°E 60°E 
Beaches at 4°14’S 39°36’E (1 2,1 ¢, ZMUC), Voi sc a 
(39.41 ¢d.0 OLM). diol te oe : ade aie 40. Collecting localities of Palarus Jlatifrons 
Ng’iro River opposite Archer’s Post at 0°38.1'N 
37°40.4E (1 &, 1 ¢, CAS). Rift Valley Province: Eliye Springs on W shore of Lake Turkana at 3°15.2'N 
36°01.3'E (2 ¢, 2 &, CAS), Kacheliba at 1°29'N 35° 01'E (1 ¢, AMG), Lodwar at 3°07'N 3°35’E (1 2,6 2, 
CAS), Lodwar road 4 km N road to Sigor at 1°33.7'N 5°27.7'E (1 &, CAS), Marich Pass Field Studies Cen- 
tre at 1°32.2’N 35°27.4E (10 2, 8 &, CAS). MALAWI: Chikwawa 50 km SW Blantyre (1 ¢, OOLM), SW 
shore of Lake Malawi (Turner, 1912). MALI: 60 km SW Segou (1 2°, MS). MOZAMBIQUE: 30 km NW 
Calandica in Manicata Province (5 ¢, OOLM), 45 km NW Chimoyo in Manicata Province (1 ¢, OOLM), 
70 km SE Chimoyo in Manicata Province (1 2, 4 ¢, OOLM), Chiqubo (1 2, USNM), Inhambane (2 ¢, 
SAM), Maputo (as Lourengo Marques: | ¢, AMG; 2 2,1 6, UCD), 70 km N Maputo (1 2, OOLM), 25 km 
N Massinga in Inhambane Province (1 2, CAS; 1 2,4 ¢, OOLM), Nyaka (1 2, SAM), 110 km NW Save in 
Sofala Province (1 2,2 ¢, OOLM), 15 km SE Save in Inhambane Province (2 ¢, CAS: 2 2,5 ¢, OOLM). 
NAMIBIA: Bethanien District: Helmeringhausen at 22°55'S 16°49'E (1 3, PPRI). Gobabis District: Gob- 
abis (1 ¢, AMG). Grootfontein District: Kombat (1 ¢, BMNH). Karibib District: Ameib Farm 19 mi NW 
Karibib (1 2, 1 ¢, BMNH), 23 km N Karibib (1 2, MS), Khan River 5 mi N Usakos (2 2, BMNH), 100 mi 
W Windhoek (1 o, CAS). Keetmanshoop District: Tses (1 2, USNM). Liideritz District: Aus (2 ¢, MS), 
S Rooiberg near Orange River (3 ¢, SAM). Maltahéhe District: Sesriem Farm (1 ¢, BMNH). Mariental 
District: 26 km N Gochas (1 2, | ¢, UCD), Mariental (2 ¢, AMG; | ¢, AMNH), 65 km S Mariental (1 ¢, 
CAS), 13 km E Stampriet at 24°16'S 18°30'E (1 2, AMG). Okahandja District: 70 km N Okahandja (1 ¢, 
MS), 5 km S Okahandja (1 2, AMNH), 17 km W Okahandja (1 ¢, MS). Omaruru District: 25-50 km NW 
Omaruru (1 °, UCD). Otjiwarongo District: Okosongomingo Farm 50 km ESE Otjiwarongo at 20°39'S 
17°05'E (1 ¢, LACM), Otjiwarongo (22 2, 14 ¢, PPRI), 15 km NW Otjiwarongo (2 ¢. MS). Outjo District: 
Outjo (1 ¢, SAM). Rehoboth District: 15 km N Kalkrand (1 2. 1 ¢, MS), 9 km S Rehoboth (2 ¢, CAS: 
2 ¢, MS). Rundu District: Rundu (1 2, CAS; 2 2,3 ¢,MS:2 ¢,OOLM), 100 km SW Rundu (1 ¢, OOLM). 
Swakopmund District: Gobabeb (1 2, 2 ¢, ZMUC). Tsumeb District: 10 km SE Tsumeb (1 ¢, CAS). 
Windhoek District: Seeis (1 2, AMNH), Windhoek (1 ¢, AMG), 37 km N Windhoek (1 ¢, MS). NIGER: 
Dosso Region: 15 km N Gaya at 11°59.6'N 3°32.2’E (1 ¢, CAS). Tillabéri Region: Malalé 10 km E Niamey 
at 13°27.1'N 2°10.4'E (1 ¢, CAS), SAUDI ARABIA: Hadda 50 km E Jeddah (1 2, 1 ¢, CAS). SOMALIA: 
Mogadishu (1 2, USNM). SOUTH AFRICA: Eastern Cape Province: Aberdeen (6 9, 2 ¢, SAM), 
Alicedale (3 2, 2 ¢, AMG), NNW Bedford at 32°33’S 26°00'E (1 3, CAS), Belmont Valley 10 km E Gra- 
hamstown at 33°19'S 26°38’E (1 6, AMG), Boesmans Rivier near Grahamstown (1 3, SAM), Bushmans 
River: Letjiesbosh: Koup (4 ¢, SAM), Carlisle Bridge (1 2, AMG), Cradock (1 ?, ZMUC), 7 km S Cradock 
(1 ¢, OOLM), Dunbrody at 33°29'S 25°33’E (2 2.4 ¢, AMG: 2 2, 1 &, SAM), Fort Beaufort: Umdala 
(1 2,2 ¢, SAM), Fullarton E Willowmore (1 2, 4 ¢, AMG), Gooedehoop Farm 16 km W Steytlerville at 


Q° 


30°S 
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33°14.7'S 24°17.3’E (2 ¢, USU), Graaff-Reinet (1 ¢, AMG), Grahamstown (1 2, AMG; | ¢, PPRI), Gra- 
hamstown: Plutos Vale (2 ¢, AMG), Hilton Farm 18 km WNW Grahamstown at 33°16'S 26°2I'E (37 °&, 
8 ¢, AMG: 1 2, CAS), Jansenville (1 ¢, PPRI), Koonop River 17 miles from Adelaide on road to Graham- 
stown(1 2, 1 ¢, AMG), Lake Mentz at 33°12'25"S 25°08'35"E (1 ¢, DB), Middelburg (1 9, AMG), Pearston 
(1 ¢, AMG), Port Elizabeth (1 2, 1 ¢, PPRI), Port Elizabeth area (Brauns, 1899), Somerset East (2 ?, AMG, 
lectotype and paralectotype of /ineatifrons), Steynsburg (1_ ¢, AMG, holotype of curvilineatus), 6 km N 
Steytlerville at 33°16.8'S 24°22.9'E (35 2, 24 ¢, USU), 37 km NW Steytlerville at 33°II'S 24°10°E (1, 
CSE), Strowan Farm 5 air km W Grahamstown (1 o¢, AMG), Sundays River (1 2, AMG; I ¢, CAS), 
Waaipoort Pass 19 km ENE Steytlerville at 33°14.8'S 24°19.8’E (3 2, USU), Who-Can-Tell Farm 16 mi E 
Cradock (1 2, UCD), Willowmore (1 2,3 ¢, AMG; 2 2,1 ¢ CAS; 1 9,2 ¢,SAM; 1 2,1 ¢ UCD), 9 km 
E Willowmore at 33°15’S 23°34’E (1 ¢, CAS), 43 km NE Willowmore at 32°59’S 23°34'E (1 ¢, CAS; | °, 
USU), 37 km NW Willowmore in Grootrivierberg Range at 33°11.5'S 24°09.5'E (4 2, USU), 28 road km 
SSW Willowmore at 33°27'S 24°19’E (1 2, CAS), 10 mi SW Willowmore (1 ¢, KU), 12 km 
W Willowmore at 33°16'S 23°22’E (2 ¢, CAS), Wolwekraal Farm 28 km S Steytlerville at 33°32.8’S 
24°21.3'E (3 2, USU), Wolwekraal Farm 30 km S Steytlerville at 33°33.9’S 24°20.9'E (2 2, CSE: | 2, USU). 
Free State: Bloemfontein (1 2, PPRI), Bothaville (1 ¢, AMG), Chicago (1 ¢, AMG), 30 km N Colesberg at 
Orange River (1 ¢, OOLM), Kroonstad (6 ¢, AMG), Tussen Die Riviere Game Reserve at 30°30'S 26°12'E 
(1 2°, PPRI). Gauteng: Meyerton (2 3, PPRI), Pretoria (4 °, 2 ¢, PPRI; 1 ¢, SAM), Pretoria Botanical Gar- 
den at 25°44'S 28°16’E (1 o&, CAS), Pretoria: Nkwe (1 ¢, PPRI), Pretoria North (1 2, 
2 ¢, AMG: | ¢, PPRI), 45 km N Pretoria (1 2, MS), Rhenosterpoort near Bronkhorstspruit at 25°45'S 
28°55'E (1 &, PPRI), Saartjiesnek 30 km W Pretoria (1 2, PPRI), Vereeniging (9 2, 2 ¢, PPRI). Kwazulu 
Natal: Durban (1 ¢, AMNH; 2 2, PPRI; | 2, SAM), Durban: Burman Bush (1 °, AMG), 20 km S Eman- 
guzi (1 2, 5 ¢, OOLM), SW Emanguzi (8 2, 10 ¢, OOLM), False Bay 7 mi E of Hluhluwe Village (1 °, 
CAS), Fanies Island at 28°06'S 32°26'E (2 2, AMG), Kosi Bay at 26°58’S 32°48’E (2 2, PPRI), Lake Sibaya 
at 27°23'S 32°41'E (1 ¢, AMG), Manguzi River near Maputa (1 2, AMG), Manzengwenya Forestry at 
27°16'S 32°46'E (1 2, 1 &, PPRI), Mfongosi in Zululand (1 ¢, PPRI: 1 ¢. SAM), Mkuzi Game Reserve 
(2 ¢, AMG), Ndumu Game Reserve (2 2, AMG; 2 2, 1 ¢, DB; | ¢, UCD), Santa Lucia Estuary (1 2, KU; 
| 2,1 ¢,USNM), Tembe Elephant Park (1 2, | ¢, OOLM). Mpumalanga: Driefontein (1 2°, SAM), Loskop 
Dam Nature Reserve at 25°25’S 29°20'E (1 ¢, PPRI), Middelburg (1 ¢, SAM), Sabie River Bungalows in 
Kruger National Park (3 ¢, AMG). Northern Cape Province: Augrabies Falls National Park at 28°36'S 
20°21'E (1 ¢, AMG; 1 2, SAM), Britstown (1 2, | 6, PPRI), Buffels SW Springbok (1 2, 1 ¢, OOLM), 
Fraserburg area (1 ¢, SAM), 40 km SW Garies (1 2, OOLM), Goegap (= Hester Malan) Nature Reserve 
(6 3, BMNH), Kimberley (1 2, SAM), Nossob River bed in Kalahari Gemsbok National Park ca 20 km $ 
Nossob Rest Camp (1 2, AMG), Olifantshoek 1 ¢, AMG), Richtersveld National Park: Annisfontein (1 2, 
SAM), Tanqua-Karoo National Park (11 ¢, SAM), VanWyksfontein 8 km W Norvalspont (15 ?, 23 ¢, AMG), 
Victoria West (2 2, 1 ¢, AMG), Vioolsdrif (1 ¢, AMG; 1 ¢, SAM). Northern Province: Afguns: Hope 
(1 ¢, AMG), Beacon Ranch 20 km NW Gravelotte (2 ¢, AMG; 1 2,2 ¢, DB), D’Nyala Nature Reserve at 
23°45'S 27°49’E (2 2, PPRI), Ellisras (1 29, AMG), Ellisras: Hope (2 ¢, CAS; 1 ¢6, RMNH; 1 ¢, USNM), 
Mogol Nature Reserve at 23°58'S 27°45'E (2 2, 3 o, PPRI). Mooketsi (1 °, USNM), Pafuri in Kruger 
National Park: 22°26'S 31°12’E (1 2,2 o, PPRI), Pienaarsrivier (1 ¢, AMG), Tweefontein 14 km NE Warm- 
bad at 24°54’S 28°24’E (4 ¢, UCD), 5 mi W Warmbad (1 2, 8 ¢, USNM), Zebediela (10 ?, 1 &, PPRI; 2 °, 
| ¢, ZMUC). North-West Province: Rustenberg (1 ¢, USNM), Vryburg (1 2, SAM). Western Cape 
Province: Aties Farm 11 km W Vanrhynsdorp at 31°40.6'S 18°39.4'E (5 ¢, USU), Beaufort West District 
(2 2,1 ¢,SAM), Beaufort West: Oukloof (1 ¢, SAM), Bloutoring 30 mi E Touwsrivier (1 3), Bo Kouga in 
Uniondale District (1 2, SAM), Bothmasbad at 32°22'S 21°48'E (1 ¢, SAM), Bulshoek between Klawer and 
Clanwilliam (2 2,4 ¢, SAM), Cape Peninsula (1 ¢, SAM), Cape Town (1 2, AMG; 10 ?, NHMW, labeled 
as Capstadt, some as Plasun Capstadt 1872, also | 2 with label illegible, and 3 2 without locality labels, lec- 
totype and paralectotypes of Palarus latifrons; 1 2,1 3, PPRI; 1 2,2 ¢, USNM), Cape Town: Table Moun- 
tain (2 3, PPRI, as Tafelberg), Cederberg at 32°30'S 19°15'E (1 &, PPRI), Cederberg Mts. 15-30 km SE Clan- 
william (1 ¢, USU), 5 mi SE Cederberg (2 6, CAS), Ceres (1 2,2 ¢, BMNH), 43 km (2 9, 2 ¢, AMG) and 
60 km (1 2, AMG) ENE Ceres on road to Southerland, 20 km N Citrusdal (3 ¢, OOLM), Citrusdal District 
(1 ¢, SAM), Clanwilliam: S Roundegat (1 ¢, AMG), 30 km N Clanwilliam (1 ¢, AMG), Dasklippas NE 
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Porterville (1 ¢, OHL), Dikbome on Koup — Merweville Road (24 2, 89 ¢, SAM), Doringbos (2 3, KU), 
Droerivier 11 km N Vanrhynsdorp at 31°42.6’S 18°12.5'E (1 ¢, USU), Elsenburg Experimental Farm 9 km 
N Stellenbosch at 33°51’S 18°50'E (1 ¢, SAM), Gamkaspoort at 33°22'S 21°38'E (1 ¢, SAM), Grootbrakriv- 
ier = Great Brak River (1 ¢, SAM), Hex River (1 2, 3 ¢, SAM), Karoo National Park at 32°15’S 22°32'E 
(2 2,3 ¢, PPRI) and 32°20'S 22°30'E (2 ¢, PPRI), Laingsburg (1 ?, SAM), Langberg (2 2, 11 ¢, OOLM), 
Merweville (7 2, 26 ¢, SAM), Moorreesburg (7 2, 20 ¢, PPRI), Murraysburg (1 ¢, AMG), Murraysburg 
District (1 2, SAM), upper sources Olifants River (5 ¢, SAM), Oudtshoorn (2 ¢, AMG), Oudtshoorn: 
Onverwacht at 33°37'35"S 22°14’ 18"E (6 ¢, AMG), Porterville (1 ¢, UCD), Prince Albert Road at Vlakkraal 
Rivier at 33°00'S 21°41'E (1 2, CAS), 24 km SE Riversdale at 34°11.3'S 21°26.9’E (1 ¢, USU), Rooinek in 
Laingsburg District (2 ¢, SAM), Stellenbosch (1 2, 1 ¢, SAM), Swartberg Pass at 33°19’S 22°03'E (1 °, 
PPRI), Swartrivier 7 km NW Prince Albert at 33°10'S 21°59’E (1 &, CAS), Swellendam (1 ¢, UCD), Tier- 
berg Farm 23 km NE Prince Albert at 33°07'42"S 22°16'24"E (1 2,7 ¢, AMG) and 33°10'S 22°16'E (9 ¢, 
AMG; 2 2,2 ¢,CAS;3 6, OHL), Touwsrivier (2 ¢, AMG; 1 3, SAM), 18 mi SE Touwsrivier (2 ¢, AMNH: 
7 3, KU; 2 3, UCD), Wellington (2 ¢, AMG), Wellington: Rosehook (3 ¢, CAS; 2 2, 18 ¢, RMNH;: 4 ¢, 
UCD), Worcester (1 °, 1 ¢, PPRI), Ysterfontein Farm 11 km W Clanwilliam at 32°10'S 18°47'E (3 ¢, USU, 
as Willie Nel Farm on the specimen labels). SUDAN: Kassala Province: Erkowit at 18°46'N 37°07'E (1 &, 
CSE). TANZANIA: Arusha Region: Tarangire National Park: mouth of Ternagire River at 3°50'S 36°10'E 
(2 2°, AMNH). Iringa Region: Ruaha River (Turner, 1912). Kilimanjaro Region: 16 km SE Same at 4°04.9'S 
37°S1.4'E (1 3, CAS), 20 km SE Same at 4°04.1'S 37°53.3'E (1 ¢, CAS). Morogoro Region: 62 road km 
SW Morogoro at 7°02.5'S 37°15.3'E (2 2, 2 ¢, CAS). Tanga Region: 73 km NW Korogwe at 4°40.8’S 
38°06.4E (1 2, CAS), 10 km WNW Mabokweni at 4°59.6'S 38°59.0'E (1 2, 1 ¢, CAS), 2 km NE Mkomazi 
at 4°37.8'S 38°05.5'E (1 2, CAS). Zanzibar Region: Unguja (= Island of Zanzibar): Jambiani (3 2, 24 ¢, 
BMNH). TOGO: 10 km N Wahala = 30 km S Atakpame (1 2, CAS). YEMEN: Aden area (1 ¢, BMNH). 
ZAIRE: Boma (Schouteden, 1930). ZAMBIA: 22 km E Kalomo at 17°01'S 26°41'E (2 ¢, CAS), 6-18 km 
SW Mfuwe at 13°07’S 31°45’E (1 ¢, CAS), Nangereri, locality of unknown location (Turner, 1912). ZIM- 
BABWE: Bubye 80 km NE Beitbridge (2 2, 1 ¢, OOLM), Bulawayo (1 2, 1 ¢, AMG; | ¢, PPRI: 5 2, 
5 3, SAM; 1 ¢, USNM), Bulawayo airport at 20°00'S, 28°38’E (3 ¢, CAS), Bulawayo: Hillside (1 ¢, SAM), 
Dawn Mine 45 km NE Bulawayo at 19°48’S 28°45’E (1 ¢, CAS), Gwaai (1 2°, SAM), Harare (1 2, USNM, 
as Salisbury), Igusi (12, SAM), Kami Ruins (1 ¢, PPRI; | ¢, SAM), Leighwoods 52 km SW Bulawayo at 
20°26'S 28°15’E (1 3, UCD), Lion and Cheetah Park 24 km W Harare at 17°50'S 30°49’E (2 2, 1 ¢, CAS), 
Lupane (1 ?, OOLM), Mbizi Game Reserve (= Rocky Farm) 20 km SE Harare at 17°58’S 31°08’E (1 ¢, 
CAS), Mushandike Sanctuary W Masvingo (1 ¢, OOLM), Redbank at Kami River (1 2, SAM), Sawmills 
(1 2, AMNH; 3 2,5 ¢, SAM), 25 km NE Shamva on Nyagui River (1 2, OOLM), Turk Mine (2 2, SAM), 
Umvuma (5 2, AMG; 1 2, SAM), Victoria Falls at 17°56’S 25°50'E (1 2, 1 o, AMG; 10 9, 15 3, CAS; 
2 d, SAM). LOCALITY ILLEGIBLE: | 2,2 3, USNM. 


histrio group 


RECOGNITION.— The females of the histrio group are recognized by a simply punctate pygidi- 
al plate (punctures may be round or elongate), without any longitudinal ridges or striation (Figs. 
41c, 57a). Males of the group are recognized by the combination of a lateral pygidial process that 
is not raised or raised only slightly above the median process (pygidial plate appears tridentate) and 
presence of an adlateral carina below the plate (Figs. 41d, e, 43d, 45c, 48b, 52a, 53b, 57c, d, 59d, 
e, 61b). In the variegatus group the lateral process is prominently raised (pygidial plate appears 
bidentate except in arabicus and pentheri where the processes are fused) while in the maculatus 
group there is no lateral pygidial process and in the interruptus group no adlateral carina. 

DESCRIPTION.— Postocellar area with well-developed depression, without crest. Midocellus 
separated from hindocellus by about its own width except markedly more in /aetus. Hindocellus 
oblong, flat, nearly touching orbit (Figs. 41a, 49c). Frontal swelling not margined laterally by sul- 
cus. Interantennal area with longitudinal crest. Scapal setae short, appressed or nearly so. Clypeal 
posterior surface adjacent to free margin with row of long, externally obvious setae. Clypeus pro- 
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Ficure 41. Palarus histrio species group exemplified by Palarus histrio Spinola: a — female vertex in dorsal view: 
b — female hindtarsus; c — female pygidial plate in dorsal view; d— male tergum VII in dorsal view; e — male segment VII 
in lateral view; f— male sternum VIII in ventral view. 


duced anteriorly between lateroclypeal notches. Posteroventral mandibular notch varying between 
species. Labrum convex, length roughly half width, without apicolateral expansion, visible 
between fully closed mandibles, and female clypeus (Figs. 47c-e, 55e, f) with transverse carina 
arcuate, exposed, and apical portion with median carina. Pronotal collar raised as narrow wedge (as 
in Fig. 29d), at most with slight, obtuse longitudinal depression. Streptaulus separated from ante- 
rior pronotal groove (as in Fig. 29e). Metapleuron impunctate and asetose or with a few, sparse 
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punctures and inconspicuous setae. Mesosternal and metasternal posterior margin expanded into 
flange that overlays respective coxal articulation (as in Fig. 30a). Propodeal dorsum conspicuous- 
ly ridged on each side of median depression (which is also ridged, width of depression several 
times that of midocellus), with well-defined adlateral depression; side impunctate at least anterior- 
ly; area between side and posterior surface with sculpture and setae varying between species: 
admarginal propodeal carina interrupted mesally (narrowly so in parvulus). First recurrent vein 
inserting on second submarginal cell or interstitial, in small proportion of specimens inserting on 
first submarginal cell. Hindfemur without apical lobe. Setae of hindfemoral venter straight, 
markedly shorter than midocellar width. Outer apical spine of hindtarsomere II and particularly III 
longer and thicker than inner spine; hindtarsomere III without apicoadlateral dorsal spines. Terga 
minutely truncate apically or with apical transverse carina, forming double-edged margin. 
Tergum | with adlateral carina in male, with (histrio subgroup) or without (/aetus subgroup) adlat- 
eral carina in female. Setae on gena not sinuous, subappressed to appressed, varying between 
species in density and length; on scape shorter than scapal width; on tergum I appressed, shorter 
than basal mandibular width. Medioventral area of gonocoxite membraneous. Wing membrane 
nearly hyaline to slightly infumate. 

?.— Midcoxal ventral surface with preapical tubercle. Foretarsomere IV with single rake 
spine. Sides of tergum VI fused preapically (resulting in tergal apex thickened dorsoventrally), ter- 
gum protruding well beyond sternal apex (Figs. 43c, 48a, 51f, 53a, 57b, 59c), protrusion with 
smooth apicoventral area; tergal side with longitudinal carina parallel to margin of pygidial plate 
in distal half of so, its ventral portion (ventrad of carina) curved inwards, invisible externally; ster- 
num VI with small flange overlapping ventral edge of tergum VI and sliding along tergal carina. 
Pygidial plate without inner platform, not raised above plate’s plane on apical half. Sternum II 
without conspicuous swellings nor transverse carina or row of teeth. 

3.— Tergum | with conspicuous adlateral carina. Tergum VII with adlateral carina. Sternum I 
mesally with paired preapical swellings or single median swelling. Sternum II with transverse, 
preapical elevation (posterior surface of elevation exceeding midocellar width), disproportionately 
smaller or absent in smaller specimens. Sternum VIII minimally constricted preapically, its venter 
with preapical row of setigerous punctures, asetose posterad of row, at most with a few such punc- 
tures anterad of row (Fig. 41f). Gonocoxite without dense brush of long setae ventrally (Fig. 42b), 
with ventral membranous area near midlength. Penis valves dorsally fused for more than half their 
length, without series of longitudinal ridges before apex (Fig. 42a), not angulate at ventral base of 
apical expansion. Paraocular macula absent on both frons and gena. 


es are 
hata a : 


Figure 42, Palarus histrio species group exemplified by Palarus histrio Spinola ¢: a — genitalia in dorsal view; 
b — genitalia in lateral view. 
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histrio subgroup 


RECOGNITION.— Unlike the /aetus subgroup, the medioclypeal flange is uniform, not differ- 
entiated into admedian and adlateral portions (Figs. 47c, d, 49a, b), female tergum | has an adlat- 
eral carina, and the clypeal free margin in the male is not produced into a median lobe (Figs. 47d, 
49b). 

DESCRIPTION.— Medioclypeal flange uniform, not differentiated into admedian and adlateral 
portions (Figs. 47c, d, 49a, b). Lateroclypeal notch present, in-line with lateroclypeal sulcus. Least 
interocular distance about as wide as ocellar triangle, wider than ocellar triangle in some males of 
ambustus. Vertex not swollen between mid- and hindocelli. Occipital carina separated from eye 
outer orbit at vertex by more than hindocellar length (by about twice midocellar length in histrio). 
Apical depression of tergum | punctate (but with only basal, sparse punctures in some /rastatifrons 
from Morocco). 

Non-maculate areas of head, thorax, and propodeum black; head overall black except clypeus 
and in most specimens paraocular area adjacent to clypeus yellow (clypeal corner adjacent to ante- 
rior tentorial pit black); mandible yellow on basal half, reddish brown to dark brown apically; 
antenna dark brown to black, dorsolateral flagellar surface yellow (maculate area larger toward 
antennal apex). See descriptions of individual species for additional details. 

?.— Tergum I with adlateral carina. 

3.— Clypeal free margin without lobe (Figs. 47d, 49b). Midtibial spur not shortened, about 
0.5 length of midbasitarsus. Venters of mid- and hindtibiae without short, erect setae, venter of mid- 
basitarsus with apical patch of dense setae. Tergum VI without adlateral carina, at most with obtuse 
swelling in ambustus and some histrio. Lateral pygidial process not raised above median process 
as seen in lateral view (Fig. 4le). 


Palarus ambustus Klug 
Figures 43, 44. 


Palarus ambustus Klug, 1845:[27], pl. 47, fig. 6, ¢. Lectotype: ¢, Egypt: Saqqara (ZMH), present desig- 
nation, examined.— F. Smith, 1856:358 (in catalog of Hymenoptera in British Museum); Kohl, 
1885:424 (original description copied), 427 (in checklist of world Pa/arus); Dalla Torre, 1897:657 (in 
catalog of world Sphecidae); Honoré, 1941:199 (in revision of Egyptian Palarus), 1942:59 (in catalog of 
Egyptian Sphecidae); de Beaumont, 1949:662 (in revision of Mediterranean Palarus), 664 (as ambustus 
ambustus), 1950:409 (Algeria), 1957:140 (Morocco); de Beaumont, Bytinski-Salz, and Pulawski, 
1973:17 (Israel); Bohart and Menke, 1976:290 (listed); D. Baker, 1997:189 (in catalog of insects 
described by Klug, 1845). 

Palarus almeriensis Gayubo, Asis, and Tormos, 1992:27, 2, ¢. Holotype: ¢, Spain: Almeria Province: Rioja 
(Univ. Salamanca).— K. Schmidt and Bitsch in Bitsch et al., 2001:288 (in Sphecid Fauna of Western 
Europe). 

As Palarus lepidus: Honoré, 1941:200 (in revision of Egyptian Palarus) and 1942:59 (in catalog of Egypt- 
ian Sphecidae), corrected to Palarus ambustus by de Beaumont, 1949:662. 


LECTOTYPE SELECTION.— Klug (1845) did not specify the number of specimens of ambustus 
he studied. We have designated as lectotype the single surviving original specimen. 

RECOGNITION.— Palarus ambustus and confusus differ from hastatifrons and histrio by the 
presence of a well-defined posteroventral mandibular tooth and associated notch, lack of a median 
frontal macula (rudimentary frontal macula present in some confisus according to de Beaumont, 
1949), the apically rounded ventral margin of female tergum VI (Fig. 43c), and lack of swelling 
before the elevation of male sternum II. In /astatifrons and histrio, the posteroventral mandibular 
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notch is rudimentary (Fig. 47e), the frons has a median macula, the ventral margin of female ter- 
gum V1 is straight (Fig. 48a), and male sternum II is swollen before the elevation. 

Palarus ambustus differs from confisus in having the preepisternal area of the mesopleuron 
sparsely punctate (all or many punctures several to many diameters apart, Fig. 43a, b), and the area 
beneath the scrobe unsculptured or with rudimentary microsculpture between punctures; also, the 
middle pygidial process in the male is somewhat shorter (compare Figs. 43d and 45c) than in con- 
fusus. In confisus, the preepisternal area is densely punctate (punctures less than one diameter 
apart or a few punctures about one diameter apart, Fig. 45a, b) and the area beneath the scrobe is 
microsculptured between punctures. 

DESCRIPTION.— Least interocular distance 0.9-1.2 x midocellar width in female, 1.8-2.2 x in 
male (respectively 0.8 x and 1.5 x in Spanish specimens). Clypeus short, distance between 
condyles about 3.2 x length along midline in female, 2.9-3.0 in male. Mandible with well-defined 
posteroventral tooth and associated notch. Preepisternal area of mesopleuron with all or most punc- 
tures several to many diameters apart (with a few, sparse punctures in most specimens, but with 
numerous, close punctures subdorsally in some specimens from Israel and Jordan, and in one male 
from Kerdaseh, Egypt, Fig. 43a, b); area beneath scrobe aciculate or unsculptured between punc- 
tures. Propodeal side punctatorugose to irregularly rugose, in most specimens microsculptured 
anteriorly, 

Gena with irregular yellow spot adjacent to mandible base in some specimens; flagellum yel- 
low posterodorsally, remainder darkened. Thorax and propodeum all black in some males except 


Ficure 43. Palarus ambustus Klug: a— meso- and metapleuron of ambustus ambustus; b — meso- and metapleuron of 
ambustus almeriensis Gayubo, Asis, and Tormos; ¢ — female tergum V1 in lateral view; d— male tergum VII in dorsal view. 
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scutellar and metanotal flanges yellow; in most specimens black (reddish brown ventrally in some) 
with the following yellow: pronotal collar except mesally, pronotal lobe (at least marginally), 
preepisternum dorsally, extending onto most of subalar area in many specimens, scutum anterolat- 
erally (larger than tegula to rudimentary) and scutellar flange, metanotum and metanotal flange, 
metapleural flange in most specimens, and in most specimens small lateral spot on propodeal dor- 
sum (also posteroadmedian pair of spots in Spanish specimens). Fore- and midfemora yellow ven- 
trally and apically (except near base), hindfemur yellow apically, remainder either reddish or dor- 
sum black; tibiae yellow or hindtibia reddish; tarsi yellow or reddish. Gastral ground color varying 
from black to red; terga with yellow fasciae anterad of apical depressions (fasciae reduced to lat- 
eral spots on first terga in some males). 

?.— Dorsal length of flagellomere | 1.7-2.0 * apical width. Clypeal free margin convex 
mesally. Length 7.3-10.0 mm. 

3 .— Dorsal length of flagellomere I 1.6-1.8 x apical width. Midbasitarsus with row of small 
spines ventrally. Sternum II without lateral, transverse swelling anterad of elevation. Lateral cari- 
nae of pygidial plate convex in dorsal view (converging posterad) in most specimens (Fig. 43d), 
but parallel in some. Lateral pygidial process without ventral carina. Length 6.3-8.2 mm. 

STATUS OF PALARUS AMBUSTUS AND ALMERIENSIS.— Of the seven characters used by Gayubo, 
Asis, and Tormos (1992) to distinguish a/meriensis from ambustus and confiusus, most do not stand 
scrutiny when larger series of specimens are examined. Specifically, the punctation of the interan- 
tennal carina is individually variable, as is the sculpture of the interocellar area and the longitudi- 
nal, obtuse carina on the pygidial plate (the carina is ill defined in some confisus). In no male of 
ambustus that we have examined is the middle pygidial process shorter than the lateral one (con- 
trary to Gayubo, Asis, and Tormos, 1992), and in one male of ambustus from 40 km SW Guelmim, 
Morocco, the lateral pygidial carinae are parallel, not convex. We cannot confirm the difference in 
the length of the apical flagellomere, and flagellomere I of ambustus is actually as long as 
|.3-1.4 = II. The only reliable difference is the presence, in almeriensis, of 6-15 fine punctures (Fig. 
43b) on the upper metapleuron (the punctures lack in ambustus and confusus). Also, the mesopleur- 
al punctures are finer than in ambustus, although this difference is difficult to quantify. 

Because the morphological differences between ambustus and almeriensis are so small, and 
because the two taxa are allopatric, we prefer to 0° 30°F 
treat them as subspecies of one species. ! 

COLLECTING PERIOD.— Algeria: 29 May; 
Egypt: 2 May; Israel: 10 May through 6 June; 
Jordan: 15 April; Morocco: 9 April through 
3 June; Spain: 3 May through 22 June; 
Tunisia: 20 May. 

GEOGRAPHIC DISTRIBUTION (Fig. 44).— 
Southern Spain, North Africa, Israel, and Jor- 
dan. 


30°N 
N.O€ 


RECORDS.— Palarus ambustus almeriensis: 
SPAIN: Almeria: 20 km N Almeria (1 2, OOLM), 
Cabo de Gata (1 2,1 ¢, CAS), Rioja (Gayubo, Asis, 
and Tormos, 1992). ® almeriensis 

Palarus ambustus ambustus: ALGERIA (de 9 ambustus re 
Beaumont, 1949 or as indicated): Ain Madhi, Biskra 0° 30°E 


0) 


(1 2°, RMNH: I 2, UCD), Laghouat, Tadjemout. ses a 
EGYPT (de Beaumont, 1949. or as indicated): Abu FIGURE 44. Collecting localities of the subspecies ot 


Palarus ambustus Klug. 
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Rawash, Dahshur (1 ¢, CAS), Kafr Hakim, Kerdasah (1 2, MS, 1 ¢, USNM), Saqqara, also Ben Yussef and 
Birkade, two localities of unknown location. ISRAEL (de Beaumont, Bytinski-Salz, and Pulawski, 1973, or 
as indicated): Bat Yam, 32 km SE Beersheba = 5 km E Yeroham (1 £, OOLM), Revivim. JORDAN: Safi 50 
km from Karak (1 ¢, CAS; 1 ¢, OOLM). MOROCCO: 20 km E Agdz (4 2, 3 ¢, OOLM), Beni Bassia 60 
km NE Boudnib (1 2, 4 ¢, OOLM), 30 km N Bouarfa (1 2, OOLM), 10 km S Bouarfa (10 2, 8 ¢, CAS: 
1 ¢, CSE; 27 2, 20 ¢, OOLM), 20 km W Boudnib (1 2, OOLM), 20 km N Foum-Zguid (1 2, 4 ¢, CAS; 
12 2,21 ¢, OOLM), 20 km W Foum-Zguid (3 2, OOLM), 25 km S Goulmima (1 ¢, ZMUC), 10 km E 
Guelmim (2 2, CAS; 6 2, 10 ¢, OOLM), 40 km SW Guelmim (2 ¢, CAS; 3 2, 11 ¢, OOLM), Goulimine 
(de Beaumont, 1949), Ksar-es-Souk (de Beaumont, 1949), 10 km N Mhamid (3 ¢, OOLM), Ouarzazate (1 3, 
AMNR), Tafraout (1 ¢, UCD; 1 ?, 1 &, USNM), Tagounite 60 km S Zagora (1 ¢, CAS; 1 ¢, OOLM), 
Talmest (1 ¢, CSE: 2 OOLM), Taroudant (1 ¢, OOLM), 30 km E Taroudant (1 ?, 1 ¢, OOLM), Tissint 
(3 2, OOLM), 30 km NW Zagora (1 2, OOLM), 5 km S Zagora (2 2, OOLM). TUNISIA: oued 8 km SE 
Gafsa (1 2, OOLM). 


Palarus confusus Turner 
Figures 45, 46. 


Astata histrio Lepeletier de Saint Fargeau, 1845:257, ?, junior secondary homonym of Palarus histrio Spin- 
ola, 1839. Holotype or syntypes: 2, Algeria: Oran (depository?).— Lucas, 1849:260 (Algeria: Oran; 
original description copied with modifications); F. Smith. 1856:310 (in catalog of Hymenoptera in 
British Museum); Acloque, 1897:94 (in Sphecid Fauna of France and Algeria); Dalla Torre, 1897:653 (in 
catalog of world Sphecidae); de Beaumont, 1949:666 (as senior invalid synonym of Palarus ambustus 
confusus); Bohart and Menke, 1976:212 (listed as valid name in Astata)— As Palarus histrio: Ferton, 
1912:365 (Algeria: La Calle; nesting habits); E. Nielsen, 1933:290 (Ferton’s observations reported). 

Palarus confusus Turner, 1911:482, 2, ¢. Syntypes: Algeria: no specific locality and Aine Kriar (OXUM, 
coll. Saunders), not examined. Synonymized with Astata histrio Lepeletier de Saint Fargeau by de Beau- 
mont, 1949:665.— Guiglia, 1939:186 (Libya), 1942:232 (Libya); de Beaumont, 1950:409 (raised to 
species status, south Algeria); Gayubo, Asis, and Tormos, 1992:27 (diagnostic characters).— As Palarus 
ambustus confusus: de Beaumont, 1949:665 (new status, in revision of Mediterranean Palarus), 
1957:140 (Morocco); Bohart and Menke, 1976:290 (listed). 

As Palarus lepidus: Morice, 1911:107 (Algeria), corrected to Palarus ambustus confusus by de Beaumont, 
1949:665. 


RECOGNITION.— Palarus confusus differs from ambustus in having the upper preepisternal 
area of the mesopleuron densely punctate, with punctures less than one diameter apart or some 
punctures about one diameter apart (Fig. 45a, b), and in having the area below the scrobe 
microsculptured between punctures; in the male, the median pygidial process is somewhat longer 
than in ambustus (compare Figs. 45c and 43d). In ambustus, all or many punctures of the preepis- 
ternal area of the mesopleuron are several to many diameters apart, and the area below the scrobe 
is unsculptured or slightly microsculptured between punctures. See ambustus for differences 
between confusus, hastatifrons, and histrio. 

TAXONOMIC HISTORY.— Palarus confusus was described as a species, but treated as a sub- 
species of ambustus by de Beaumont (1949). It was restored to the species status by de Beaumont 
(1950) and by Gayubo, Asis, and Tormos (1992). We agree with their interpretation as we could 
not demonstrate intergradation to ambustus. 

DESCRIPTION.— Least interocular distance 0.9-1.0 x midocellar width in female, 1.7-1.8 in 
male. Mandible with well-defined posteroventral tooth and associated notch. Upper prepisternal 
area of mesopleuron densely punctate, punctures less than one diameter apart or some punctures 
about one diameter apart (Fig. 45a, b); area beneath scrobe with well-defined microsculpture 
between punctures. Propodeal side varying from finely, irregularly rugose to uniformly 
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microsculptured. 

Flagellum yellowish brown dorsally or 
dorsolaterally, remainder brown. Thorax and 
propodeum black with the following yellow: 
pronotal collar except mesally, pronotal lobe 
marginally, scutum anterolaterally (area larger 
to smaller than tegula), scutellum anterolateral- 
ly in some specimens, scutellar flange, preepis- 
ternal area dorsally and in some specimens 
episcrobal area, metanotal disk, metanotal 
flange, metapleural flange, and in female two 
pairs of spots on propodeum. Fore- and mid- 
femora yellow ventrally and apically (except 
near base), hindfemur yellow apically, remain- 
der reddish to black; tibiae reddish or foretibia 
yellow; tarsi reddish. Gaster black, with yellow 
fasciae on terga I-V anterad of apical depres- 
sion; apical depressions brown; pygidial plate 
red in female. 

2.— Dorsal length of flagellomere | 
1.5-1.7 * apical width. Clypeal free margin 
convex mesally. Length 7.4-8.5 mm. 

¢.— Dorsal length of flagellomere | 
1.5-1.6 * apical width. Midbasitarsus with row 
of small spines ventrally. Sternum I] without 
lateral, transverse swelling anterad of eleva- 
tion. Lateral carinae of pygidial plate in dorsal 
view straight and parallel to slightly convex 
and slightly converging posterad (Fig. 45c). 
Lateral pygidial process without ventral carina. 
Length 7.0 mm. 

COLLECTING PERIOD.— Algeria: 12 May 
through 6 August: Mauritania: 15 September: 
Morocco: 30 April through 19-21 June: 
Tunisia: 5-19 May. 

GEOGRAPHIC DISTRIBUTION (Fig. 46).— 
Libya to Morocco, Mauritania. 

ReEcorps.— ALGERIA: Aflou (de Beau- 
mont, 1949), Ain Kriar (Turner, 1911), Annaba 
(Gayubo, Asis, and Tormos, 1992, as Béne), El 
Asnam (de Beaumont, 1949, as Orléansville), El 
Kala (Ferton, 1912; de Beaumont, 1949, as La 


FiGure 43. Palarus confisus Turner: a — meso- and 
metapleuron of average specimen; b — meso- and metapleu- 
ron of specimen from Mauritania; c — male tergum VII in 
dorsal view. 


Calle), Nemours (Gayubo, Asis, and Tormos, 1992), Oran (Lepeletier de Saint Fargeau, 1845), 7 km NE Tae- 
nia-Le Cap Blane (1 ¢, RMNH), Taouiala (de Beaumont, 1949). LIBYA: Fezzan: Til Alcun (Guiglia, 1939, 
1942). MAURITANIA: Aleg (1 ¢, BMNH). MOROCCO: Ben Guérir (de Beaumont, 1949), Kenitra (1 @, 
1 ¢, CAS; 1 ¢, OOLM), Marrakech (1 ¢, RMNH), Sid-et-Taib 20 km N Rabat (1 2, OOLM), Sidi Talbi near 
Kenitra (de Beaumont, 1949). TUNISIA: Hammamet (1 ¢, OOLM), 3 km E Nabeul (1 2, CAS: 2 2, OHL), 
Tabarka area (1 2, ZMUC), near Tunis (de Beaumont, 1949). 
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Palarus hastatifrons Turner 
Figures 34, 47, 48. 


Palarus hastatifrons Turner, 1919:70, 2, ¢. Lecto- 
type: ¢, Palestine: Khan Yunnus 12 mi SW 
Ghaza (BMNH), present designation, exam- 
ined.— de Beaumont, 1949:658 (in revision of 
Mediterranean Palarus), 659 (Israel, as hastat- 
ifrons hastatifrons); de Beaumont, Bytinski- 
Salz, and Pulawski, 1973:17 (Israel); de Beau- 
mont, 1966:211 (Egypt), 212 (Egypt); Bohart 
and Menke, 1976:291 (listed). 

Palarus hastatifrons africanus de Beaumont, 
1949:660, 2, 3. Holotype: 2, Morocco: Imiter 
SW Ksar-es-Souk (LAUSANNE), examined. 
New synonym.— de Beaumont, 1950:409 
(s. Algeria), 1956:204 (Libya: n. Tripolitania), 
1957:139 (Morocco); Bohart and Menke, 
1976:291 (listed). Ficgure 46. Collecting localities of Palarus confusus 

Palarus hastatifrons oceanicus de Beaumont, Turner. 

1949:661, 2, ¢. Holotype: 2, Morocco: Oued 
Massa N Tiznit (LAUSANNE), examined. New synonym.— de Beaumont, 1957:140 (Morocco): Bohart 
and Menke, 1976:291 (listed). 
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RECOGNITION.— Palarus hastatifrons shares with histrio a mandible with practically non- 
emarginate posteroventral margin (Fig. 47e), frons maculate along the midline (Fig. 47a), ventral 
margin of female tergum VI straight apically in profile (Fig. 48a), and male sternum II with a lat- 
eral, transverse swelling anterad of the elevation (in contrast with ambustus and confisus, in which 
the mandible is emarginate posteroventrally, the frons is all black or has a trace of yellow along the 
midline, female tergum VI is rounded apically in profile, and male sternum II has no swelling 
anterad of the elevation). 

The species is unique in having a strip-like extension on the glossal lobe (Fig. 47f). It also dif- 
fers from histrio in having the minimal length of the gena in dorsal view smaller than the midocel- 
lar width (Fig. 47b), a narrower postocellar area (least interocular distance about 0.5-1.0 * mido- 
cellar width in female, about 0.8-1.4 * in male), an elongate clypeus (distance between condyles 
about 2.1-2.2 x length along midline in female, about 1.9-2.0 x in male, Fig. 47c, d), and the mid- 
frontal macula separated from the paraocular macula (Fig. 47a). In histrio, the minimal length of 
the gena in dorsal view is greater than the midocellar width (Fig. 49c), the postocellar area is broad- 
er (least interocular distance is 1.2-1.5 x midocellar width in female, 1.4-1.7 x in male), the clypeus 
is not elongate (distance between condyles about 2.7-2.9 x length along midline in female, 2.3-2.5 
x in male, Fig. 49a, b), and in most specimens the midfrontal macula is fused with the paraorbital 
macula (Fig. 49a, b). 

JUSTIFICATION OF NEW SYNONYMY.— De Beaumont (1949) recognized three subspecies with- 
in hastatifrons: hastatifrons hastatifrons (\srael), hastatifrons africanus (North Africa), and hasta- 
tifrons oceanicus (coastal southern Morocco). The first two were supposed to differ by the color of 
the mesopleuron and gaster: well maculate in hastatifrons africanus, but immaculate or with 
reduced maculation in /astatifrons hastatifrons. Both subspecies, however, fully integrate at Bat 
Yam, Israel. 

Unlike hastatifrons africanus, hastatifrons oceanicus has a yellow pronotal collar and a red- 
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FiGuRE 47. Palarus hastatifrons Turner: a — female head in frontal view; b — female head in dorsal view: c — female 
clypeus; d — male clypeus; e — female mandible; f — female glossal lobe with strip-like extension. 


dish mesothoracic venter. Most specimens from Mauritania, however, are intermediate, having all 
black or partly yellow pronotal collar and black mesothoracic venter. Additionally, a male paratype 
of oceanicus has the mesothoracic venter practically black, with only a tinge of reddish. 

Based on these observations, we feel that the subspecies of hastatifrons blend into each other 
and their recognition is not justified. Consequently, we synonymize hastatifrons africanus and has- 
tatifrons oceanicus with hastatifrons. 
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DESCRIPTION.— Least interocular distance 
about 0.5-1.0 =x midocellar width in female, 
about 0.8-1.4 x in male. Clypeus elongate, dis- 
tance between condyles about 2.1-2.2 x length 
along midline in female, about 1.9-2.0 x in male 
(Fig. 47c, d). Mandibular posteroventral margin 
practically nonemarginate (Fig. 47e). Glossal 
lobe with strip-like extension (Fig. 47f). Mini- 
mal length of gena, in dorsal view, smaller than 
midocellar width (Fig. 47b). Most or many 
punctures of preepisternal area of mesopleuron 
several to many diameters apart; area below 
scrobe aciculate or unsculptured between punc- 
tures. Propodeal side ridged. 

Frons with median macula, widest at one 
third of distance from antennal socket to mido- 
cellus, separated from both clypeal and paraoc- 
ular maculae (Fig. 47a); gena with irregular 
traces of yellow ventrally and on hypostoma in 
some specimens; flagellum yellow posterodor- 
sally, remainder darkened (black basally). Tho- 
rax and propodeum black (mesothoracic venter 
reddish in specimens from southern coastal 
Morocco), with the following yellow: pronotal 
collar in specimens from Morocco and many ei ee 
from Mauritania (black mesally in some), Ficure 48. Palarus hastatifrons Turner: a — female ter- 
pronotal lobe (reddish in some specimens from = gum VI in lateral view; b — male tergum VII in dorsal view. 
Israel), preepisternal area dorsally in most spec- 
imens, scutum anterolaterally, scutellar flange (also scutellum posteriorly in most specimens from 
Mauritania), and postscutellum and metanotal flange; propodeal dorsum yellowish-reddish lateral- 
ly in some specimens from Israel. Fore- and in some specimens midfemora yellow ventrally and 
apically (except near base) and hindfemur yellow apically, remainder reddish, femoral dorsum 
black in many specimens; tibiae varying from all yellow (some specimens from Mauritania) to 
partly or all reddish; tarsi reddish, yellowish in some specimens from Mauritania. Gastral ground 
color red, but red all or partly replaced by black on tergum II and following; terga, anterad of api- 
cal depression with yellow fasciae that may be ill defined and partly reduced, immaculate in some 
specimens from Israel. 

?.— Dorsal length of flagellomere I 1.9-2.1 < apical width. Clypeal free margin straight or 
with median emargination. Ventral margin of tergum VI straight apically in profile. Length 
8.5-11.0 mm. 

3 .— Dorsal length of flagellomere I 2.0 x apical width. Midbasitarsus with a few, thin setae 
ventrally. Sternum II in most specimens with lateral, transverse swelling anterad of elevation. Lat- 
eral carinae of pygidial plate in dorsal view parallel to slightly divergent posterad. Lateral pygidi- 
al process with irregular ventral carina in most specimens. Length 7.0-9.0 mm. 

COLLECTING PERIOD.— Egypt: 30 April through 30 May, June and July; Israel: 5-21 May, 
3-20 June, 5 July, and 1 October; Mauritania: 17 October through 7 November; Morocco: 22 March 
through 6 June; Tunisia: 8 June. 
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GEOGRAPHIC DISTRIBUTION (Fig. 34).— Israel to Morocco and Mauritania. 

REcoRDS.— ALGERIA: Tadjemount (de Beaumont, 1949), EGYPT (de Beaumont, 1966, or as indi- 
cated): Al Bahr-al-Ahmar: Gebel Elba (1 3, MS). Al Iskanderiyah: Abukir, Agmi. Al Ismailiyah: 8 km § 
Ismailia (1 2, USNM). Al Jizah (= Ghiza): Abu Rawash (1 2, USNM), Ghiza (1 2, 1 ¢, CAS). Matruh: 
20 km E Marsa Matruh (2 2, CAS). ISRAEL (de Beaumont, Bytinski-Salz, and Pulawski, 1973 or as indi- 
cated): Bat Yam (4 2, 1 ¢, CAS; 4 3, RMNH), 13-14 km S Beersheba, Herzliya. LIBYA: Tripolitania (de 
Beaumont, 1956): Gargaresc, Garian. MAURITANIA: Nouakchott near beach (1 ¢, CAS), 16 km NE 
Nouakchott (1 2, CAS), 32 km S Nouakchott (1 2, CAS), 60 km SE Nouakchott (5 ¢, CAS; 1 ¢, USNM). 
MOROCCO: Agadir (1 2. 1 ¢, CAS; 1 9, 1 ¢, CSE; 1 ¢, OOLM; | 2, 1 &, RMNH), 40 km S Agadir 
(1 ?, CSE; 1 2, UCD), 10 km S Bouarfa (1 ¢, CSE: 1 ¢, OOLM), 1 km E Essaouira at 31°30'N 9°44'W 
(1 ¢, CSE), Imiter (3 2, 1 ¢, LAUSANNE, holotype and paratypes of hastatifrons africanus), Sidi Rbat 
60 km S Agadir (1 2, CSE), Talmest (1 ¢, CAS), Taroudant (1 ¢, CAS; 1 ¢, OOLM), Tiznit: oued Massa 
(1 9,1 ¢, CAS; 6 2,6 6, LAUSANNE, holotype and paratypes of hastatifrons oceanicus; 1 3, RMNH; 
| 2, USNM). PALESTINE: Khan Yunnus 12 mi SW Ghaza (1 ¢, BMNH, lectotype of Palarus hastatifrons). 
TUNISIA: 15 km W Nefta at 33°50'N 7°43’E (1 2, CSE). 


Palarus histrio Spinola 
Figures 37, 49. 


Palarus histrio Spinola, 1839:474, 2°, &. Lectotype: °, Egypt: no specific locality (MNHN), present desig- 
nation, examined.— Lepeletier de Saint Fargeau, 1845:233 (revision); Klug, 1845:pl.47, figs. 3 and 4 
(color illustrations of female and male); de Saussure, 1854:13 (discrepancy in original description); 
F. Smith, 1856:358 (in catalog of Hymenoptera in British Museum); Radoszkowski, 1877:25 (Uzbeki- 
stan: Kyzil Kum Desert); Kohl, 1885:425 (original description copied), 428 (in checklist of world 
Palarus); Dalla Torre, 1897:658 (in catalog of world Sphecidae); W. Schulz, 1911:185 (type material not 
found in Spinola collection); Ferton, 1912:365 (Algeria, prey); Honoré, 1941:199 (in revision of Egypt- 
ian Palarus), 1942:59 (in catalog of Egyptian Sphecidae); de Beaumont, 1949:654 (in revision of 
Mediterranean Palarus), 1952:47 (syntypes in Paris, not Torino), 1956:204 (Libya); de Beaumont, Bytin- 
ski-Salz, and Pulawski, 1973:17 (Israel); Bohart and Menke, 1976:291 (listed); Casolari and Casolari 
Moreno, 1980:124 (specimens in M. Spinola collection, as istrio); Guichard, 1988:135 (Arabian Penin- 
sula), 1991:339 (Jordan); Kazenas, 2001:32 (in checklist of Sphecidae of Kazakhstan and Central Asia), 
2002:80 (geographic distribution, Kazakhstan). 

Palarus histrio Dahlbom, 1845:468, 2, junior primary homonym of Palartus histrio Spinola, 1839. Holotype: 
?, Egypt: no specific locality (NRS), not examined. Synonymized with Palarus histrio Spinola by Dalla 
Torre, 1897:658, synonymy confirmed by de Beaumont, 1949:654, 657. 

Palarus lepidus Klug, 1845:[25], pl. 47, fig. 3, 2. Holotype or syntypes: 2, Egypt: Saqqara (ZMHU), not 
examined. Synonymized with Palarus histrio by de Beaumont, 1949:658.— F. Smith, 1856:358 (in cat- 
alog of Hymenoptera in British Museum); Kohl, 1885:426 (original description copied), 428 (in check- 
list of world Palarus); Radoszkowski, 1893:69 (Turkmenistan: Serax); Dalla Torre, 1897:659 (in catalog 
of world Sphecidae); nec Morice, 1911:107 (= Palarus confusus); Maidl, 1924:239 (Sudan); Roth, 
1930:82 (Algeria), 1934:189 (Algeria); nec Honoré, 1941:199 and 1942:59 (= Palarus ambustus); 
D. Baker, 1997:189 (in catalog of insects described by Klug, 1845).— As Larrada lepida: Taschenberg, 
1870:6 (new combination, Egypt). 


RECOGNITION— See /astatifrons, p. 383. 

LECTOTYPE OF PALARUS HISTRIO SPINOLA.— The Spinola collection is housed at the Museo 
Regionale di Scienze Naturali, Torino, Italy, but specimens of Palarus histrio are not there (de 
Beaumont, 1952; Casolari and Casolari Moreno, 1980). A pair of Spinola’s specimens, however, is 
present at the MNHN in Paris. The female bears a handwritten label that reads “Palarus histrio m.” 
in the first line, and in the second “ — Egypte, M' Waltl”. The male has simply a label “3”, but the 
paper and the ink are identical as in the female label. Each specimen also bears a label that reads 
“Muséum Paris, Egypte, coll. O. Sichel 1867”. Clearly they are the syntypes of histrio Spinola, as 
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noted by de Beaumont, 1952, and we select the 
female as the lectotype and the male as the 
paralectotype. 

DESCRIPTION.— Gena in dorsal view 
longer than midocellar width (Fig. 49c). Least 
interocular distance 1.2-1.5 x midocellar width 
in female, 1.4-1.7 x in male. Occipital carina 
separated from eye outer orbit at the vertex by 
about twice hindocellar length. Clypeus not 
elongate (Fig. 49a, b), distance between 
condyles about 2.6-2.9 x length along midline 
in female, 2.3-2.5 x in male. Mandibular pos- 
teroventral margin practically nonemarginate 
(as in Fig. 47e), minimally emarginate in some 
specimens. Most or many punctures of preepis- 
ternal area of mesopleuron several to many 
diameters apart; area below scrobe aciculate or 
unsculptured between punctures. Propodeal 
side ridged, microsculptured anteriorly in some 
specimens. 

Frons with linear macula mesally, widest 
at one third of distance from antennal socket to 
midocellus, in most specimens continuous with 
both clypeal and paraocular maculae; interocel- 
lar area in some specimens with small macula 
anterad of hindocellus; gena in some specimens 
with irregular macula on ventral half or third; 
flagellum yellow anteriorly, darkened to black 
posteriorly. Thorax and propodeum black, with 
the following pale yellow: pronotal collar, 
pronotal rim in most specimens, pronotal lobe 
(at least along margin), scutum anterolaterally, 
scutellum in many specimens, scutellar flange, 
postscutellum, metanotal flange, upper preepis- 
ternal area, a pair of spots on propodeal dorsum 
in most specimens, and in Moroccan females 
mesopleuron, upper metapleuron, and 
propodeum, all extensively. Fore- and in many 
specimens midfemora yellow ventrally and api- 
cally (except near base) and hindfemur yellow 


FIGURE 49. Palarus histrio Spinola: a — female clypeus; 
b — male clypeus; c — female head in dorsal view. 


apically, remainder reddish, femoral dorsum in many specimens black; tibiae largely yellow 
(remainder reddish) or hindtibia all reddish; tarsi yellow to reddish. Gastral ground color red (most 
females) to black (many males), terga with yellow fasciae anterad of apical depressions (female 
pygidial plate basally and male tergum VII yellow in many specimens). 

? .— Clypeal free margin straight or with median emargination. Dorsal length of flagellomere 
[ 1.8-1.9 x apical width. Ventral margin of tergum VI straight apically in profile. Length 


7.2-12.0 mm. 
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3 .— Dorsal length of flagellomere I 1.6-1.8 < apical width. Midbasitarsus with row of sparse 
spines ventrally. Sternum II with lateral, transverse swelling anterad of elevation. Lateral carinae 
of pygidial plate in dorsal view varying from nearly strait and essentially parallel to convex and 
converging posterad. Lateral pygidial process with irregular ventral carina. Length 7.5-10.2 mm. 

COLLECTING PERIOD.— Egypt: 13 April through 22 May; Israel: 11 May through 23 June; 
Morocco: 20 April through 10 May; Saudi Arabia: 28 January through April. 

GEOGRAPHIC DISTRIBUTION (Fig. 37).— North Africa, Jordan and Israel, Arabian Peninsula, 
and Kazakhstan. 

ReEcorpDs.— ALGERIA (de Beaumont, 1949): Biskra, Tinikert (locality of unknown location). 
EGYPT: Al Buhayrah: Wadi Natrun: Bir Hooker (1 2, USNM). Al Fayyum: Kom Osheim (1 2,2 ¢, CAS). 
Al Ismailiyah: Ismailiah (1 ¢, USNM). Al Jizah (= Ghiza): Dahshur (5 2,3 ¢, CAS), Serapeum (1 2, CAS). 
Al Qahirah (= Cairo): Abbasiyeh (de Beaumont, 1949), Maadi (1 ¢, CAS), Zeitoun (de Beaumont, 1949). 
Asyut: Asyut (1a, SAM). Sina (= Sinai): Wadi Gharandal 30 km NW Abu Zenima (1 °, 2 ¢, CAS), Wadi 
Mitla (1 2, USNM). No specific locality: | °, 1 ¢, MNHN, lectotype and paralectotype of histrio Spinola. 
ISRAEL: Arava 4 km W Hazeva (1 ¢, RMNH), Beersheba (1 2, RMNH), 32 km SE Beersheba at 30°58'N 
34°58’E (1 2, CSE), Gvulot (de Beaumont, Bytinski-Salz, and Pulawski, 1973), Revivim (1 2, CAS), Yero- 
ham (de Beaumont, Bytinski-Salz, and Pulawski, 1973). JORDAN: Fidan 125 km N Aqaba (Guichard, 1991). 
KAZAKHSTAN: South Kazakhstan: Kyzyl-Kum Desert (Kazenas, 2002). LIBYA: Fezzan: In Aramas (de 
Beaumont, 1956). MOROCCO: 20 km E Agdz (2 2, OOLM), between Agdz and Zagora (1 3, CSE), 
Biougra (1 ¢, CSE), 20 km N Foum-Zguid (3 2,5 ¢, CAS; 5 2,9 ¢, OOLM), Icht 100 km E Bouzakame 
(2 9, 1 ¢, OOLM), Tagounite 60 km S Zagora (1 3, OOLM), Talmest (1 ¢, CSE; 2 2, 1 ¢, OOLM), 
Taroudant (1 ¢, OOLM), 5 km S Tata (2 2, CAS; 3 2, OOLM), Tissint 70 km E Tata (1 ¢, OOLM), 5 km S 
Zagora (2: 2 ,,C AS; 19,3 3, OOLM), 30 km SE Zagora (1 2, CSE). SAUDI ARABIA (Guichard, 1988): 
Abu Arish, Al Hair near El Riyadh, Al Kharj, Hofuf, Wadi Majarish below Taif. 


laetus subgroup 


RECOGNITION.— Members of this subgroup have a unique medioclypeal flange, differentiat- 
ed into an admedian and an adlateral portion that are separated by a narrowing or discontinuity 
(Figs. 50a-c, 51 a, b, 55c-f). In addition, the lateroclypeal notch is either absent (vast majority of 
specimens) or ill defined (many females of funerarius), while present in all other Palarus. Female 
tergum I has no adlateral carina (at most a linear swelling in some specimens), unlike the /istrio 
subgroup. In the male, the clypeal free margin is produced mesally into aobe (Figs. 50b, 51b, 55d, 
f), unlike the histrio subgroup where it is not. 

DESCRIPTION.— Medioclypeal flange differentiated into admedian and adlateral portions that 
are separated by narrowing or discontinuity (Figs. 50a-c, 51 a, b, 55c-f). Lateroclypeal notch absent 
(present but ill defined in many females of funerarius). Least interocular distance smaller than 
width of ocellar triangle except equal to or greater in male of /aetus, some bisignatus and some pic- 
tiventris. Vertex between mid- and hindocelli differing in convexity and length among species. 
Occipital carina separated from eye orbit by less than half midocellar width (most parvulus) to 
about midocellar width. Apical depression of tergum I impunctate except punctate at least lateral- 
ly in some funerarius. 

Non-maculate areas of head, thorax, and propodeum black, partly red on thorax in some spec- 
imens; head overall black except clypeus and paraocular area adjacent to clypeus yellow; mandible 
yellow on basal half, reddish brown to dark brown apically; antenna dark brown to black, dorso- 
lateral flagellar surface yellow (maculate area larger toward antennal apex). See descriptions of 
individual species for additional details. 

?.— Tergum I without adlateral carina (but with linear swelling in some specimens). 
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¢.— Width of clypeal free margin smaller than half width of medioclypeus. Midtibial spur 
varying between species. Venters of mid- and hindtibiae and of midbasitarsus without short erect 
setae, midbasitarsus with row of spines ventrally. Tergum V1 with or without adlateral carina. 


Palarus bisignatus F. Morawitz 
Figures 14, 50. 


Palarus bisignatus F. Morawitz, 1890:587, 3. Holotype: 3, Transcaspia: no specific locality (ZIN), not exam- 
ined.— F. Morawitz, 1897:150 (description of ?); Dalla Torre, 1897:657 (in catalog of world Spheci- 
dae); Kazenas, 1972:160 (Kazakhstan); Myartseva, 1972a:81 (Turkmenistan); Bohart and Menke, 
1976:290 (listed); Kazenas, 2001:32 (in checklist of Sphecidae of Kazakhstan and Central Asia), 2002:80 
(Kazakhstan); Nemkoy, 2005:246 (in revision of Palarus of Russia and adjacent countries). 

Palarus rochei Guichard, 1988:135, 2, ¢. Holotype: °, United Arab Emirates: Al Saad at 24°25'N 55°50'E 


(BMNH), examined. New synonym. 


RECOGNITION.— Palarus bisignatus shares with funerarius a sparsely punctate and sparsely 
setose mesopleuron, a propodeal enclosure that is coarsely ridged both mesally and laterally and is 
inconspicuously setose, and a raised lateral pygidial process in the male. Unlike that species, how- 
ever, the medioclypeus of bisignatus is somewhat elongate (length 0.75-0.88 x maximum width, 
rather than 0.66-0.75 x maximum width) and, in the female, the medioclypeal flange has no small 
tooth and longitudinal ridge next to the lateroclypeal sulcus (tooth and ridge present in finerarius). 
In the male, the pygidial plate is narrower than in funerarius: the distance between the apices of 
the lateral processes is 1.25 x the distance from the apex of the median pygidial process to the mid- 
point of a line drawn between the apices of the lateral processes, whereas it is 1.65-2.5 * in fimer- 
arius. Additionally, the posteroventral mandibular tooth is straight or slightly rounded, hence the 
mandibular notch is not sharply defined basally. The notch is well defined in most fimerarius (ill 
defined basally in fimerarius from Pakistan). 

JUSTIFICATION OF NEW SYNONYMY.— We have examined the holotype of rochei and found it 
to be conspecific with bisignatus, so we synonymize the two names. 

DESCRIPTION.— Midocellus separated from hindocellus by 1.1 < midocellar width. Vertex not 
markedly swollen between mid- and hindocellus. Least interocular distance about 0.9-1.1 * mido- 
cellar width in both sexes. Medioclypeus somewhat elongate: length at least 0.75 < maximum 
width. Genal setae sparse, their length smaller than half midocellar width. Admedian and adlateral 
portions of medioclypeal flange not continuous in female, continuous in most males. Medioclypeal 
flange without small tooth or longitudinal ridge next to lateroclypeal sulcus. Posteroventral 
mandibular tooth straight or slightly rounded, adductor ridge swelling well developed, thus notch 
ill defined basally and well defined apically (Fig. 50c) except nearly reduced in specimens from 
Saudi Arabia. Mesopleuron smooth, with punctures several to many diameters apart and associat- 
ed few, nonreflective setae. Propodeal enclosure coarsely ridged both mesally and laterally, with 
inconspicuous, nonreflective setae; side impunctate, unridged except ridged in some males. Hind- 
tarsomere III varying from symmetrical to markedly expanded posterolaterally. 

Frons all maculate except, in some specimens, dark lateral patch below midocellus extending 
to eye orbit; vertex below hindocellus with macula that extends to midocellus, and with at least 
rudimentary macula on postocellar area; gena all maculate or at least with irregular macula that 
extends to vertex; scape and pedicel all yellow, with some dark in male from United Arab Emirates: 
most or all of flagellomere I and most of remaining flagellum yellow. Thorax and propodeum all 
yellow except the following black: small median area on pronotum behind streptaulus, three scu- 
tal strips (one median, one sublateral), depressed lateral portion of scutellum, small mesopleural 
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area behind and largely concealed by pronotal 
lobe (absent in most specimens), triangular area 
on metanotum (reduced or absent in some spec- 
imens), triangular median area on propodeal 
dorsum in most specimens, and small triangu- 
lar area on propodeal posterior surface in some 
specimens. Femora, tibiae, and tarsi yellow, 
femora partly red in some specimens (occa- 
sionally femoral dorsum black), tarsal apex 
reddish. Terga all yellow with reddish apical 
depressions in most specimens, but middle 
terga all or largely black in some males. 

?.— Clypeal free margin shallowly emar- 
ginate mesally (Fig. 50a), in some specimens 
produced into minute, irregular tooth on each 
side of emargination. Dorsal length of flagel- 
lomere I 2.0 * apical width. Tergum VI in pro- 
file with ventral margin insignificantly angled 
dorsad apically, apex without discontinuity 
between dorsal and ventral margins. Length 
9.7-10.7 mm. 

¢.— Dorsal length of flagellomere I 
1.9-2.0 x apical width. Midtibial spur about 
0.3 x length of midbasitarsus in Turkmenian 
specimens, but 0.5 * in Arabian male. Tergum 
VI with obtuse adlateral swelling. Adlateral 
carina of tergum VII moderately expanded 
basally and preapically. Lateral carinae of 
pygidial plate concave in dorsal view, not 
diverging posterad. Lateral pygidial process 
narrower than median process, raised above 
plane of median process, without ventral cari- 
na, ending posterad of apex of adlateral carina; 
angle between apices of lateral and median 
processes smaller than 90°. Length 8.9-9.2 mm. 

COLLECTING PERIOD.— Oman: 19 June; 
Pakistan: 24 April; Saudi Arabia: 17 and 28 
June; Turkmenistan: 17 May, 6-30 June, | July; 
United Arab Emirates: 3 and 20 March, 3-13 
April, 15 and 31 May, 5 June, 4 July. 


Figure 50. Palarus bisignatus F. Morawitz: a — female 
clypeus; b — male clypeus; c — male mandible 


GEOGRAPHIC DISTRIBUTION (Fig. 14).— Arabian Peninsula to Kazakhstan, Uzbekistan, Turk- 


menistan and Pakistan. 


ReEcorDS.— KAZAKHSTAN: Qyzylorda: 20 km S Yany-Kurgan (Kazenas, 2002). OMAN: Sayh 
Huwayyah near Bureimi (Guichard, 1988). PAKISTAN: Baluchistan: Kharan (1 °, BMNH, paratype of 
rochei), SAUDI ARABIA: Al Khardj S El Riyadh (1 ¢, BMNH, paratype of rochet), El Riyadh (1 ?, 1 ¢, 
CAS). TURKMENISTAN (M = Myartseva, 1972a; N = Nemkoy, 2005): Akhcha-Kuyma (N), Askhabad 
(2 2,1 3, ZIN; | ¢, ZMMU), Djebel (1 2, CAS; 1 2, 6 &, ZIN), Kara Bogaz 40 km N Kizil-Arvat (1 ?, 
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1 ¢, CAS; | 2, ZIN), Kizyl-Arvat (N), Krasnovodsk (1 2, ZIN), Kushka (1 ¢, CAS; 4 2. ZIN), lower Mur- 
gab River (M), Repetek (1 2,2 ¢, CAS; 4 2, ZIN; 6 2, 2 ¢, ZMMU), Takhta-Bazar (2 ¢, ZIN), lower Ted- 
jen River (M), Uzun Ada (M, N). UNITED ARAB EMIRATES: Abu Dhabi at 24°27'N 54°23’E (Guichard, 
1988), Al Saad at 24°25'N 55°50'E (2 2, 2 ¢, BMNH, holotype and paratypes of rochei), Bidy al Ajam (1 &, 
BMNH, paratype of roche’), UZBEKISTAN (Nemkov, 2005): Khiva, Novyi Urgench. 


Palarus funerarius F. Morawitz 
Figures 51-54. 


Palarus funerarius F. Morawitz, 1889:136, °. Holotype: 2, China: Inner Mongolian Autonomous Region: 
Tsagan Buryuk at about 42°N 100.6°E (ZIN), examined.— Dalla Torre, 1897:658 (in catalog of world 
Sphecidae); F. Morawitz, 1897:150 (redescription of 2, description of @); Turner, 1911:480 (India): 
Ramakrishna Aiyar, 1916:553 (in catalog of Indian aculeates described after Bingham, 1897): Turner, 
1917:194 (Pakistan); Gussakovskij, 1935:433 (Tajikistan); Bohart and Menke, 1976:291 (listed); Myart- 
seva, 1976:81 (nesting habits); Kazenas, 1978:139 (in key to Sphecidae of Kazakhstan and Central Asia): 
Pulawski, 1978:229 (in key to Sphecidae of European part of former USSR); Islamov, 1986:527 (Uzbek- 
istan); Wu and Zhou, 1996:93 (in Economic Insect Fauna of China); Nazarova, 1998:41 (Tajikistan); 
Kazenas, 2001:32 (in checklist of Sphecidae of Kazakhstan and Central Asia), 165 (nesting habits); 
Nazarova, 2005:94 (alfalfa fields in southwestern Tajikistan); Nemkov, 2005:247 (in revision of Palarus 
of Russia and adjacent countries); Ljubomiroy and Uildirim, 2008:190 (in catalog of Crabronidae 
of. Turkey). 

Palarus gracilis Kohl in Kohl and Handlirsch, 1889:277, 3. Holotype or syntypes: ¢, Turkmenistan: Pulikha- 
tum S Serax near Iranian border (STATE MUSEUM OF GEORGIA, TBILISI [?]), not examined. Syn- 
onymized with Palarus funerarius by de Beaumont, 1949:652 (who attributed synonymy to Turner).— 
Dalla Torre, 1897:658 (in catalog of world Sphecidae), 

Palarus seraxensis Radoszkowski, 1893:69, ?, 3. Lectotype: 2, Turkmenistan: Serax (ZMHU), here desig- 
nated, examined. Synonymized with Palarus funerarius by Nemkov, 2005:247.— Dalla Torre, 1897:659 
(in catalog of world Sphecidae); Bohart and Menke, 1976:291 (listed); Kazenas, 2001:33 (in checklist of 
Sphecidae of Kazakhstan and Central Asia). 

Palarus incertus Radoszkowski, 1893:70, 2. Lectotype: °, Turkmenistan: Serax (ZMHU), here designated, 
examined. New synonym.— Dalla Torre, 1897:658 (in catalog of world Sphecidae); Bohart and Menke, 
1976:291 (listed); Nemkov, 2005:246 (in revision of Palarus of Russia and adjacent countries, as new 
synonym of Palarus bisignatus). 

As Palarus lepidus: Radoszkowski, 1893:69 (Turkmenistan: Serax), present correction. 

Palarus quiescens Nurse, 1903:5, 2, 3. Syntypes: India: Gujarat: Disa = Deesa (OXUM? Not in BMNH), 
not examined. Synonymized with Palarus funerarius by Turner, 1911:480. 

Palarus nursei Turner, 1911:481, ¢, 2. Lectotype: ¢, Pakistan: Quetta (BMNH), present designation, exam- 
ined. Synonymized with Palarus funerarius by Kazenas, 2000:51.— Ramakrishna Aiyar, 1916:553 (in 
catalog of Indian aculeates described after Bingham, 1897); Bohart and Menke, 1976:291 (listed); 
Guichard, 1988:136 (Arabian Peninsula). 

Palarus beaumonti Bytinski-Salz, 1957:166, 2, ¢. Holotype: ¢. Turkey: Malatya Province: Kizil Irmak 
River near Balaban at 38°29'N 37°34’E (originally H. Bytinski-Salz coll., now Tel Aviv Univ.), not exam- 
ined (paratypes examined). New synonym.— de Beaumont, 1960:20 (Greece: Isle of Rhodes), 1967:337 
(Turkey; possibly a synonym of funerarius); Bohart and Menke, 1976:290 (listed); K. Schmidt and 
Bitsch in Bitsch et al., 2001:289 (in Sphecid Fauna of Western Europe); Ljubomirov and Uildirim, 
2008:188 (in catalog of Crabronidae of. Turkey). 


LECTOTYPE SELECTION.— Radoszkowski (1893) did not indicate the number of specimens 
examined in the original description of incertus and seraxensis (both based on the female sex only). 
A female with Radoszkowski’s handwritten label incertus (ZMHU) and another with Radoszkows- 
ki’s handwritten label seraxensis (both ZMHU) may be the holotypes or the only surviving syn- 
types of the respective species. We have designated them as the lectotypes of incertus and serax- 
ensis, respectively. 
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JUSTIFICATION OF NEW SYNONYMY.— We have not examined the holotype of Palarus beau- 
monti, but studied three paratypes of this species. They are clearly conspecific with Palarus funer- 
arius. We also synonymize incertus, although with certain doubts. 

INTERPRETATION OF PALARUS GRACILIS.— Palarus gracilis was described from a single male 
collected in Turkmenistan and may be deposited in Tbilisi, Georgia (and not in NHMW, as 
Nemkov, 2005, claimed). We were unable to obtain it for study (our request to borrow it remained 
unanswered), but Kohl’s description suggests that it is identical to funerarius. The only Palarus 
that occur in Turkmenistan and have male tergum VII tridentate as in Kohl’s Figure 14 are funer- 
arius and pictiventris. Kohl says that the coloration of gracilis is similar to that of variegatus 
except for the four yellow spots on the propodeum, implying that the area around the midocellus 
is black and the terga are black with yellow bands. This color pattern is found in most funerarius, 
but clearly excludes pictiventris, in which the propodeum is black and the gaster is red with yellow 
bands, In addition, many fiunerarius have the carinae of the lateral tooth of tergum VII nearly par- 
allel, as in Kohl’s figure, whereas these carinae are divergent in the other species. We accept the 
synonymy of gracilis and funerarius, proposed by de Beaumont and suspected by Kohl himself. 

RECOGNITION.— Like bisignatus, funerarius has a sparsely punctate and sparsely setose 
mesopleuron, a propodeal enclosure that is coarsely ridged both mesally and laterally and is incon- 
spicuously setose, and a raised lateral pygidial process in the male. Unlike bisignatus, the 
medioclypeus of funerarius is not elongate (length about 0.66-0.75 = maximum width, rather than 
().75-0.88) and the posteroventral mandibular tooth of most specimens is nearly straight to round- 
ed distally but well defined, the mandibular notch thus being sharply defined basally (in contrast 
with bisignatus, in which the posteroventral tooth gradually lowers toward the mandibular apex 
and the notch is unsharply defined basally). In females of funerarius from Pakistan, however, the 
posteroventral tooth and notch approach the condition found in bisignatus. The vast majority of 
females differ from bisignatus in having the venter of tergum VI angled apically in profile (Fig. 
51f) rather than straight. In the female, the medioclypeal flange has a small tooth and ridge next to 
the lateroclypeal sulcus (inconspicuous in some specimens), whereas the tooth and ridge are absent 
in bisignatus. In the male, the pygidial plate is broader than in bisignatus: the distance between 
apices of lateral pygidial processes is equal to 1.65-2.5 x distance from apex of median process to 
midpoint of line drawn between apices of lateral processes (rather than 1.25 x). 

STATUS OF PALARUS INCERTUS.— The typical incertus differs from average funerarius in hav- 
ing the following: 1. tergum I reddish or reddish brown outside the macula (rather than black), 
2. apex of female tergum VI straight ventrally in profile (Fig. 53a) rather than angulate (Fig. 511), 
3. median process of male pygidial plate bent down, slightly but clearly below the lateral process- 
es in profile (Fig. 53b) rather than bent down only slightly, placed almost in the same plane as the 
lateral processes in profile (Fig. 52a), 4. posterior end of the adlateral carina of male tergum VII 
roundly produced (rather than produced into angular flange), and 5. posteroventral surface of male 
tergum VII with a comparatively wide emargination on tergal edge (Fig. 53c) rather than nearly 
reduced (Fig. 52b). None of these differences is constant, however. For example tergum I 1s red- 
dish outside the macula in some specimens from Turkey and some from Kazakhstan that are oth- 
erwide typical funerarius; the apicoventral portion of female tergum VI is straight in profile in a 
female from Rhodes which otherwise is a typical funerarius; and details of male tergum VII are 
intermediate in several specimens. We conclude that incertus is just an individual form of funerar- 
US. 

DescRIPTION.— Midocellus separated from hindocellus by 1.1 * midocellar width. Vertex not 
markedly swollen between mid- and hindocellus. Least interocular distance about 0.8-0.9 = mido- 
cellar width in female, 0.9-1.5 x in male. Genal setae sparse, shorter than midocellar width. Adme- 
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FIGURE 51. Palarus funerarius F. Morawitz: a — female clypeus; b — male clypeus; ¢ — mandible of female from Turk- 
menistan; d — mandible of female from Pakistan; e — female thorax and propodeum in lateral view: f— female tergum VI in 
lateral view. 


dian and adlateral portions of clypeal flange not continuous (discontinuity inconspicuous in male). 
Lateroclypeal notch absent or rudimentary in female, poorly defined in male; medioclypeal flange 
with small tooth and ridge next to lateroclypeal sulcus in female, with poorly defined obtuse tooth 
and small or no ridge in male, Posteroventral mandibular tooth and adductor ridge swelling well 
developed in most specimens, with notch well indicated basally and apically (Fig. 5lc), but tooth 
obtusely angulate and notch more open in Pakistani males, and tooth reduced and notch shallow in 
Pakistani females (Fig. 51d). Mesopleuron aciculate, its punctures several to many diameters apart, 
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setae nonreflective, sparse. Propodeal enclosure coarsely ridged both mesally and laterally, with 
inconspicuous, nonreflective setae; side irregularly microsculptured in female, ridged in male. 
Clypeus in some specimens black adjacent to anterior tentorial pit; frons all black except for 
paraorbital macula in a female from Turkey, in most specimens with at least supraantennal macu- 
la that may extend to paraocular macula and/or is continuous mesally with its opposite and with 
linear macula on frontal line below frontal midheight; in many specimens with maculae below 
antennal socket; in some specimens (including those from Pakistan) with macula along midline 
above frontal midheight and macula below hindocellus; gena in most specimens immaculate or 
with small macula adjacent to mandibular base, in some with macula extending to above genal 
midheight; scape and flagellomere I in some specimens maculate ventrally, in Pakistani specimens 
most of scape, pedicel and flagellomere I maculate, and more apical flagellomeres may lack mac- 
ulae typical of the group. Thorax and propodeum black except the following are yellow: pronotum 
anteriorly in most specimens, pronotal collar, pronotal lobe (at least posteriorly), scutum anterolat- 
erally (narrowly so in specimens from Turkey), a pair of strips or at least dots on scutum (absent 
in female from Turkey), scutellar flange, scutellum except in some specimens from Turkey and 
Kazakhstan, metanotum including flange, preepisternal area dorsally, in many specimens most of 
mesopleuron and of metasternum, propodeal dorsum varying from all black to extensively yellow 
(with yellow spot posterolaterally in many specimens). Fore- and midfemora in some specimens 
yellow ventrally and apically, hindfemur yellow apically, and remainder black, but all femora yel- 
low in other specimens except dorsum partly black; tibiae yellow or partly darkened; tarsi yellow 
to reddish. Gastral ground color black, red or reddish brown in exceptional specimens, terga with 
yellow fasciae anterad of apical depressions (fasciae extending to tergal foremargin on terga II-VI 
in most males and on terga II-V in many females, narrow fascia present on tergum I only in one 
male from Urda, Kazakhstan, pygidial plate yellow in male and some females); apical depressions 


brown. 
2. 


Clypeal free margin emarginate mesally, produced into modest tooth on each side of 
emargination (Fig. 51a). Lateroclypeal notch, when present, in line with lateroclypeal sulcus. Dor- 
sal length of flagellomere I 1.8-1.9 x apical width. Tergum VI in profile with ventral margin angled 
dorsad apically in vast majority of specimens (Fig. 51f), straight in some. Length 7.8-10.2 mm. 

é.— Dorsal length of flagellomere I 1.9-2.1* apical width. Midtibial spur not shortened, 
about 0.5 x length of midbasitarsus. Adlateral carina of tergum VI absent. Adlateral carina of ter- 
gum VII produced into angulate process posteriorly in most specimens, narrowed posteriorly in 
smaller ones. Lateral carinae of pygidial plate slightly concave in dorsal view, slightly to clearly 
diverging apicad. Lateral pygidial process narrower than or as broad as median process, raised 
above plane of median process, without ventral carina, ending posterad of apex of adlateral carina; 
angle between apices of lateral and median processes slightly less to more than 90°; gap between 
lateral and median processes, in profile, insignificant in most specimen, but well defined in one of 
the smallest males (from 4 km N Bakanas, Kazakhstan). Length 5.0-9.7 mm. 

VARIATION.— Palarus funerarius is sexually dichromatic in Kazakhstan (the male being more 
yellow), but apparently not elsewhere, as in Turkmenistan. 

COLLECTING PERIOD.— Greece (Isle of Rhodes): 12 August, 11-25 September; India: 
11 August; Iran: 29 June through | July; Kazakhstan: 7-30 June and 10-19 July; Pakistan: 26-29 
June and 14-20 July; Saudi Arabia: 18 March through 30 April; Tajikistan: | June and 19-29 July, 
12 August; Turkey: 27 May, 3-7 June, 26 July, and 3-13 August; Turkmenistan: 3-8 and 15-31 May, 
3-14 June, 21 June, 28 July, 20-24 August; Uzbekistan: 18 and 29 June, 29 August. 

GEOGRAPHIC DISTRIBUTION (Fig. 54).— Turkey to western China, Arabian Peninsula, north to 
southeastern European Russia, Kazakhstan and Mongolia, south to India. 
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FiGure 52. Palarus fimerarius F. Morawitz 3: a — ter- 
gum VII in lateral view; b— sternum VIII in ventral view. 


RECORDS.— ARMENIA: Ordubad (Nemkov, 
2005). CHINA: Inner Mongolian Autonomous 
Region: Tsagan Buryuk at about 42°N 100.6°E (1 °&, 

ZIN, holotype of funerarius). GREECE: Isle of 
Rhodes: Ixia (1 ¢, RMNH), Tsambika beach at 
36°13'3"N 28°08'3"E (1 2, 1 6, CAS). INDIA: 
Gujarat: Disa = Deesa (Nurse, 1903). Rajasthan: 
Bilara 70 km E Jaisalmer (1 o¢, STUTTGART). 
IRAN: Khuzestan: Haft Tapeh 300 km N Abadan 

(1 ¢, CAS). KAZAKHSTAN (K = Kazenas, 2002, es 
N = Nemkov, 2005): Almaty: Aidarly on [li River 

(5 2,34 ¢, OOLM), Aksuek 250 km NW Almaty at Ficure 53. Palarus funerarius F. Morawitz, specimens 
about 44.5°N 74.5°E (N), 15 km E Ayak-Kalkan (K), corresponding to incertus Radoszkowski: a — female tergum 
4 km N Bakanas on Ili River (2 2, 4 ¢, OOLM), VI in lateral view; b — male tergum VII in lateral view; 
17 km NW Bakanas village on Ili River (2 2,1 ¢, c~—male sternum VIII in ventral view. 

CAS), Boguty Mts. (K), Chilik (K), Chingildy (K), 

Dubun’ on Ili River 80 km E Chilik (K), Ili (2 ¢, USNM), Iliysk (1 2, 1 ¢, CAS; 1 ¢, UCD), 3 km S Issyk 
(7 ¢, OOLM), Kapchagai 75 km N Alma-Ata (1 2, 4 ¢, CAS; | ¢, OOLM: 7 ¢, USNM), 400 m W bridge 
between Khundja and Panfilov at 43°58'N 79°33’E (1 ¢, CSE), Koktal (1 ¢, OOLM). Kolshengel (N), Kuy- 
gan (K), Lepsi at 46.4°S 78.8°E (29 2,49 ¢, OOLM), 25 km N Lepsi (N), 6 km SE Lepsi (1 °,2 ¢, OOLM), 
Matai desert at 46°N 78.6°E (1 2,6 ¢, OOLM), 41 km E village Nurly (K), Panfilov (K), 100 km N Taldy 
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FIGURE 54. Collecting localities of Palarus funerarius F. Morawitz. 


Kurgan at 45°54'N 78°43’E (1 ¢, CSE). Aqtébe: Bolshie Barsuki sands near Chelkar (K), Chelkar (N), Irghiz 
(KX). Atyraa: Kharkin 180 km N Atyrati (N). Oral (= Ural’sk): Urda (1 2,9 ¢, ZMMU). Qaragandy: 25 km 
E Balkhash (N), 50 km E Balkhash on Lake Balkhash (12 2, 139 ¢, OOLM). Qyzylorda: Baigakum near 
Djulek = Chiili (1 2, CAS; 1 ¢, ZIN; 1 ¢, ZMMU), Djulek = Chiili (1 2, CAS; 5 ¢, ZIN), Qzylorda (1 2, 
ZIN, as Perovsk), Teren-Uzyak (1 2, ZMMU). South Kazakhstan: 45 km SE Chardara (K), Timur railway 
station ca 42°50'N 68°30'E (1 8, KRAKOW). West Kazakhstan: 20 km SE Aksay (1 ¢, OOLM), 
Lbishchensk, now Chapaevo (1 2, ZIN), Urda(1 2,1 ¢, CAS; 1 2, UCD). Zhambyl: 60 km NW Furmanov- 
ka (1 ¢, CAS), 70 km NW Furmanovka (1 2,2 ¢, CAS), 2 km S Furmanovka (1 2, CAS). MONGOLIA: 
Tsagan-Bogdo-Ula mountain in Bayanhongor Aymag (Nemkov, 2005). PAKISTAN: Baluchistan: Quetta 
(1 ¢, BMNH, lectotype of Palarus nurset). Punjab: Bahawalpur (1 2°, 2 ¢, CAS), Faisalabad (Turner, 1917). 
Sind: Karachi (1 ¢, BMNH), Kirthar National Park 150 km NE Karachi, 25°10'—-26°05'N 67°10'-67°55’E 
(2 ?, 6 3, CAS), Malir River 5 km ESE Karachi International Airport (4 2°, 6 ¢, CAS). RUSSIA: Kras- 
noarmeysk (1 &, ZIN, as Sarepta). SAUDI ARABIA (Guichard, 1988): Ad Diriyah near El Riyadh, Al Hair 
near E] Riyadh, El Riyadh (1 2, 1 ¢, CAS), Dirab Agricultural Station. TAJIKISTAN (N = Nemkov, 2005): 
Aivaj at mouth of Kafirnigan River (1 ?, 1 ¢, CAS; 2 2, ZIN), Dushanbe (2 ¢, CAS; | 2, OOLM: I 2, 
ZIN), Kondara (1 2, ZIN), Kulab (1 2, ZIN), Kurgan-Tyube (N), Nizhniy Pyandj (N), Tigrovaya Balka 
Nature Reserve (Nazarova, 1998), Tovil-Dora 140 km E Dushanbe (1 2, ZMMU). TURKEY: Adana: 
Karatas (2 2, 2 ¢, CAS). Amasya: Amasya (de Beaumont, 1967). Ankara: 16 km W Kirikkale (de Beau- 
mont, 1967). Artvin: 20 km Yusufeli — Tortum Road (de Beaumont, 1967). Cankiri: Kizil Irmak (1 3, 
RMNH). Diyarbakir: Diyarbakir on Tigris shore (1 ¢, CSE; 1 ¢, OOLM; | ¢, RMNH). Erzurum: between 
Olur and Sungabayiri (1 ¢, AMNH). I¢el: Eksiler: Silifke (2 2, OOLM). Malatya: Balaban Bridge at 38°29'S 
37°34E (1 2, paratype of Palarus beaumonti, CAS; 1 2, 1 ¢, ZMHU, paratypes of Palarus beaumont). 
Mersin (de Beaumont, 1967): Alata, Mut. Tokat: Niksar area (de Beaumont, 1967). Siirt: Kozluk (1 2, 
OOLM), 15 km S Siirt (1 ?, 1 ¢, OOLM). Urfa: Halfeti (1 ¢, RMNH). TURKMENISTAN (N = Nemkov, 
2005): Akhcha-Kuyma (N), Anau 20 km E Askhabad (3 ¢, CAS; 4 2,4 ¢, OOLM), Askhabad (1 2°, OOLM: 
1 2, UCD; 1 2,2 6, ZIN), 15 km N Askhabad (3 2, 9 ¢, OOLM), Badhyz (6 2, ZMMU), Bayram-Ali 
(1 2, ZMMU), Bazyr near Askhabad (1 ¢, ZMMU), 40 km N Chardjow (1 2, OOLM), Dort-Kuyu (1 &, 
2 3, ZIN), Farab (1 2, ZIN), Gasan-Kuli (1 ¢, ZIN), Imam-Baba (1 3, CAS; 7 2, 15 ¢, ZIN), Karabata 
(3 ¢, ZMMU), Kara Kala (1 2, 1 ¢, CAS), Kary-Kul 65 km N Askhabad (1 2, 3 ¢, CAS; 3 ¢, USNM), 
200 km W Kerki at 37°50'N 62°SS'E (3 2,9 3, ZMMU), Kizil-Arvat (1 ¢, ZMMU), 40 km N Kizil-Arvat 
(N), Kushka (1 ?, 1 3, CAS; 2 6, ZIN; 1 ¢, ZMMU), Mary (1 2,2 &, ZIN; | 2,3 36, ZMMU, as Merv), 
Morgunovka near Kushka (1 2, 1 ¢, CAS), 60 km E Nebit-Dag (N), Pulikhatum S Serax near Iranian bor- 
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der (Kohl in Kohl and Handlirsch, 1889), Repetek (1 ¢, ZIN; 3 2,3 ¢, ZMMU), Sara-Yazy (1 ¢, ZMMU). 
Serax (2 2,6 ¢, KRAKOW; | 2, ZIN; | 2, ZMHU, lectotype of Palarus seraxensis; | °, 3 3, ZMHU, 
including lectotype of incertus, one ¢ with Radoszkowski’s handwritten label /epidus), Serax area (1 &, 
ZMMU), 15 km E Sharlouk at 38°13’N 55°50'E (1 ¢, ZMMU), Sumbar 45 km N Kara-Kala (1 ¢, ZIN), Tash- 
Kepri (4 ¢, CAS), Tedjen (3 2, CAS; | 9, RMNH; 1 o, ZIN; | 2, ZMMU), Uch-Adzhi (1 ¢, ZIN). 
UZBEKISTAN: Bag-Abzal 50 km N Bukhara (1 ¢, UCD), 25 km SE Kagan (1 ¢, ZMMU), Kasan District 
(1 2, ZMMU), Khiva (8 2,3 ¢, ZIN), Khiva: Karmysh (1 2, ZIN), Khiva: Ravat (3 2, ZIN), Kyzyl-Kyr in 
Kyzyl-Kum Desert (1 ¢, OOLM), Mubarek (1 2, ZMMU), Surkhandarya Oblast’: Baisuntau Range at River 
Kholkadjar (Islamov, 1986), Yargak near Khatyrchi (1 2, ZIN). 


Palarus laetus Klug 
Figures 55-58. 


Palarus laetus Klug, 1845:[26], pl. 47, fig. 4 and 5, 2, &. Lectotype: 2, Egypt: Ghiza Province: Saqqara 
(ZMHU), here designated, examined.— Kohl, 1885:425 (original description copied); Dalla Torre, 
1897:658 (in catalog of world Sphecidae); Turner, 1911:481 (synonymy); von Schulthess, 1926:215 
(Tunisia, determination tentative); Nadig, 1933:85 (Morocco); Honoré, 1941:200 (in revision of Egypt- 
ian Palarus), 1942:59 (in catalog of Egyptian Sphecidae); Giner Mari, 1945:362 (Morocco: Western 
Sahara); de Beaumont, 1949:667 (in revision of Mediterranean Palarus); Pulawski, 1964:112 (Egypt): 
de Beaumont, Bytinski-Salz, and Pulawski, 1973:17 (Israel); Bohart and Menke, 1976:291 (listed); 
Guichard, 1980:228 (Oman): 1988:135 (Arabian Peninsula); Roche and Zalat, 1994:115 (Egypt: Sinai 
Peninsula); Baker, 1997:189 (in catalog of insects described by Klug, 1845). 

Larra annulata Walker, 1871:26, 3, junior primary homonym of Larra annulata Klug, 1845. Lectotype: ¢, 
Djibouti: Tajura (BMNH), present designation, examined. Synonymized with Palarus laetus by Turn- 
er, 1911:481. 

Stizus walkeri Handlirsch, 1892:177, ¢ (as Walkeri, incorrect original capitalization). Substitute name for 
Larra annulata Walker.— Dalla Torre, 1897:534 (in catalog of world Sphecidae). 

Palarus fabius Nurse, 1903:6, 2, 3. Lectotype: 2, India: Gujarat: Disa = Deesa (BMNH), here designated, 
examined. New synonym.— Turner, 1911:481 (diagnostic characters); Ramakrishna Aiyar, 1916:553 (in 
catalog of Indian aculeates described after Bingham, 1897); Morice, 1921:823 (Iraq); de Beaumont, 
1970:16 (Iran: Baluchistan); Al-Ali, 1977:92 (Iraq).— As Palarus laetus fabius: de Beaumont, 1949:652 
(new status); Bohart and Menke, 1976:291 (listed). 

As Palarus sp. ?: Morice, 1911:107 (Algeria, 2), corrected to Palarus laetus disputabilis by de Beaumont, 
1949:670. 

Palarus eximius Honoré, 1941:201, ¢. Holotype: ¢, Egypt: Hawamdieh (Entomol. Soc. Egypt, Cairo?), not 
examined (a ¢ labeled co-type examined). Tentatively synonymized with Palarus laetus by de Beau- 
mont, 1949:669.— Honoré, 1942:59 (in catalog of Egyptian Sphecidae). 

Palarus disputabilis Morice, 1911:108, ¢. Holotype: Algeria: Biskra (OXUM), not examined. New syn- 
onym.— As Palarus laetus disputabilis: de Beaumont, 1949:670 (new status, in revision of Mediter- 
ranean Palarus); Bohart and Menke, 1976:291 (listed). 


RECOGNITION.— Palarus /aetus is unique in the group in having the area between the mid- 
and hindocellus swollen and as long as 1.8-1.9 x midocellar width (Fig. 55a), whereas it is not 
swollen and 1.1 = or less in the other species. It is also unique in that the lateral pygidial process 
in the male ends anterad of the apex of the adlateral carina, rather than posterad of that point (Fig. 
57c, d); also, unlike parvulus and pictiventris, lateral pygidial carinae are slightly converging 
toward the apex rather than being parallel or diverging (Fig. 57c). Like parvulus and pictiventris, 
the mesopleuron of /aetus is densely setose beneath the scrobal sulcus, but unlike those species 
most genal setae are conspicuously dense and reflective, and in most specimens the episcrobal area 
is largely asetose, sharply contrasting with the densely setose area beneath the scrobe (Fig. 56d). 
The median, asetose area on the propodeal dorsum is markedly wider than the midocellar width 
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FiGURE 55. Palarus laetus Klug: a — ocellar area of female in dorsal oblique view; b — female gena showing reflective 
setae; ¢ — female clypeus in frontal view; d — male clypeus in frontal view; e — female clypeus in lateral oblique view; 
f— male clypeus in lateral oblique view. 


(Fig. 56c), while about equal anteriorly to midocellar width in pictiventris(Fig. 61a). In the African 
populations of /aetus, the posteroventral mandibular notch is well defined (Fig. 56a, b), whereas it 
is absent or rudimentary in those of parvulus. The female of /aetus also differs from those of the 
other two species in having the apex of tergum VI evenly rounded in profile, without a discontinu- 
ity between dorsal and ventral margins (Fig. 57b) rather than with discontinuity). 
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Ficure 56. Palarus laetus Klug °: a— mandible of specimen from Mauritania; b — mandible of specimen from Egypt: 
¢ — mandible of specimen from Pakistan; d — meso- and metapleuron; e — propodeal dorsum, 


LECTOTYPE SELECTION.— Of the two syntypes of /aefis now in existence, we have designat- 
ed the female as the lectotype and the male as the paralectotype. 

JUSTIFICATION OF NEW SYNONYMY.— Morice (1911) described Palarus disputabilis from 
Biskra, Algeria. De Beaumont (1949) treated it as a subspecies of /aefus and characterized it by the 
replacement of black by red on the thorax, propodeum, legs, and gaster, a slightly more pronounced 
posteroventral mandibular tooth and notch, flagellum slightly thicker, adlateral carina of tergum 
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FiGuRE 57. Palarus laetus Klug: a — female tergum VI in lateral oblique view: b — female tergum VI in lateral view; c 
—male tergum VII in dorsal view; d — male tergum VII in lateral oblique view. 


VII almost simple, carinae of sternum I rounded apically, and the transverse swelling of sternum II 
lower. These differences were based on two males from Biskra, Algeria, and do not withstand 
scrutiny when larger series are compared. First, the black and red forms occur within the same pop- 
ulations in other parts of the species range. Second, the differences in the shape of the adlateral 
carina of tergum VII, the carinae of sternum I, and the transverse swelling of sternum II, clearly 
represent individual and populational variation. The enlargement of the posteroventral mandibular 
tooth and notch is also a minor difference compared with the range of variation in this structure in 
the species (e.g., the posteroventral tooth and notch are distinctly reduced in Asian populations of 
laetus). Also, the flagellum appears to be thicker in another male from Biskra (CAS), but not in any 
other specimens. In our opinion, Pal/arius disputabilis should be synonymized with Palarus laetus. 
Palarus fabius is clearly conspecific with /aetus. These names therefore are also synonyms. 
DESCRIPTION.— Area between mid- and hindocellus swollen, as long as 1.8-1.9 < midocellar 
width (Fig. 55a). Admedian and adlateral portions of clypeal flange either continuous or not con- 
tinuous. Lateroclypeal notch absent; medioclypeal flange without small longitudinal tooth and 
ridge next to lateroclypeal sulcus. Least interocular distance about 1.0-1.4 x midocellar width in 
female, 1.3-1.6 * in male. Genal setae numerous, mostly appressed and reflective, shorter than 
midocellar width (Fig. 55b). Posteroventral mandibular tooth and adductor ridge swelling variable 
(see Geographic Variation below). Mesopleuron microsculptured, dull, densely punctate (punctures 
1-3 diameters apart), associated setae partly concealing integument; episcrobal area largely 
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glabrous in most specimens (Fig. 56d), but largely setose (glabrous only next to scrobal sulcus) in 
one male from Agdz, Morocco, and single male from Hudeiba, Sudan. Propodeal enclosure with 
sculpture markedly finer laterally than mesally in most specimens, laterally with conspicuous, 
clearly reflective setae; side varying from ridged to unridged. 

Head black except the following are yellow: clypeus (black adjacent to anterior tentorial pit), 
lower frons next to clypeus adjacent to orbit, and basal half of mandible, in some specimens also 
frons below antennal socket, gena adjacent to mandibular base (yellow extending to one third genal 
height in lightest specimens), and scape ventrally; flagellum yellowish brown posterodorsally, 
remainder darkened (only apical flagellomeres yellowish brown in some specimens). Thorax and 
propodeum black or partly red except the following are yellow: pronotum anteriorly and posterior- 
ly (anterior macula divided in three parts in some specimens), pronotal lobe at least posteriorly, 
scutum anterolaterally, scutellar flange, postnotum including flange, preepisternum dorsally, in 
many specimens also scutellum, upper metapleuron, a pair of spots near apex of propodeal dorsum, 
and propodeum between side and posterior surface. Fore- and midfemora black or red dorsally, yel- 
low ventrally and apically (midfemur only apically in some specimens), hindfemur black to red 
except apically; tibiae yellow, darkened ventrally, hindtibia partly dark in some females; tarsi yel- 
low or yellowish brown. Terga I-V in female, I-VI in male, with yellow, preapical band. 

?.— Clypeal free margin shallowly emarginate mesally, not produced into tooth on each side 
of emargination (Fig. 55c, e). Dorsal length of flagellomere I 1.4-1.6 = apical width. Apex of ter- 
gum VI with ventral margin straight, without angulation or discontinuity between dorsal and ven- 
tral margins (Fig. 57b). Length 6.4-10.2 mm. 

3.— Dorsal length of flagellomere I 1.3-1.5 < apical width. Midtibial spur not shortened, 
about 0.5 length of midbasitarsus. Adlateral carina of tergum VI present in most specimens 
(reduced in smallest ones). Adlateral carina of tergum VII produced into angulate process posteri- 
orly (Fig. 57c, d). Lateral carinae of pygidial plate convex in dorsal view, slightly converging 
toward apex. Lateral pygidial process slightly narrower than median process, raised above plane of 
median process, without ventral carina, ending anterad of apex of adlateral carina (Fig. 57c, d); 
angle between apices of lateral and median processes markedly smaller than 90° (Fig. 57c); later- 
al pygidial carinae converging toward apex (Fig. 57c). Length 5.0-9.2 mm. 

GEOGRAPHIC VARIATION.— Palarus laetus varies in the shape of the posteroventral mandibu- 
lar notch and in coloration (black versus red). Details are given below. 

Mandibular posteroventral notch. The notch is well defined in specimens from Africa (Fig. 
56a, b) except somewhat reduced in those from Egypt including Sinai, and markedly reduced in 
specimens from the Arabian Peninsula, Iran, Pakistan, and India (Fig. 56c). It is variable in speci- 
mens from Dubai: most specimens have the notch reduced, but it is well defined in one female from 
AwIir. 

Color. The red may replace black on the thoracic venter, part of mesopleuron, legs, and gaster. 
Specimens with red coloration occur in Morocco, Algeria, Tunisia, Upper Egypt, Iraq, and, togeth- 
er with typical specimens, in Mauritania, Lower Egypt, and Sinai Peninsula. A specimen with red 
and yellow pattern was described as disputabilis from Biskra, Algeria, by Morice (1911). Both 
color forms are found in several localities, e.g., in Dahshur, Egypt, and Wadi Gharandal, Sinai, and 
intermediates occur. The red coloration tends to occur in larger specimens. 

COLLECTING PERIOD.— Algeria: 30 May and 23 August; Burkina Faso: 9 July through 7 
August; Egypt: 15 April through 11 October; Ethiopia: 21 June; India: 4-6 and 12-15 June, 11 and 
22-25 August; Iran: 7 May, 22 May, and 29 June — | July; Iraq: 5 September; Israel: 9 May and 9 
July; Jordan: 15 April; Mali: 20-31 July, 7-20 August; Mauritania: 15 October through 7 Novem- 
ber; Morocco: 27-29 May; Niger: 3 August through 14 September; Pakistan: 29 June, 13-20 July; 


402 PROCEEDINGS OF THE CALIFORNIA ACADEMY OF SCIENCES 
Series 4, Volume 59, No. 8 


Saudi Arabia: 9 May and 4 July; Senegal: 
27 July through 3 August; Togo: 17 February; 
Tunisia: 8 June and 1 July; United Arab Emi- 
rates: 15-18 April, 2-5 and 22 May, 26 June. 

GEOGRAPHIC DISTRIBUTION (Fig. 58).— 
North Africa south to Benin, Togo, and 
Ethiopia, Middle East, Arabian Peninsula, Pak- 
istan, India. 

RECORDS.— ALGERIA: Biskra (1 o, CAS: 
6 2, 3 ¢, OOLM), Djanet (de Beaumont, 1949), 
Ghardaia (de Beaumont, 1949), 50 km S El Goléa 
(1 ¢, FSAG). BENIN: 15 km SE Savé (1 o. , 
OOLM). BURKINA FASO: 25 km E Dori at © | 
13°57.2'N 0°09.9E (1 2, CAS), 39 km E Dori at 
13°58.1'N 0°17.5’E (3 2, CAS), 4 km NE Dori at 
14°03.8'N 0°03.1'W (7 2, 29 3, CAS), 30 km SE 
Dori at 13°50.3'N 0°08.0'E (1 ¢, CAS), 7 km WNW 
Dori at 14°03.7'N 0°06.6'W (4 2,8 ¢, CAS), 15 km Ficure 58. Collecting localities of Palarus laetus Klug. 
SE Gorom Gorom at 14°21.4'N 0°07.9'W (13 o, 
CAS), 4 km NW Ouahigouya at 13°37.0'N 2°27.6'W (3 2, 6 o, CAS), Oursi at 14°40.5'N 0°27.2'W (4 ¢, 
CAS). DJIBOUTI: Tajura (1 ¢, BMNH, lectotype of Larra annulata Walker). EGYPT: Al Buhayrah: Bir 
Hooker in Wadi Natrun (1 ¢). Al Fayyum: Kom Osheim (3 2, CAS; 2 ¢, OOLM; | 3, SAM, as Fayum). 
Al Jizah (= Ghiza): Abu Rawash (11 2.6 ¢, CAS), Dahshur (6 2,5 ¢, CAS; 1 ¢, USNM), Ghiza Pyramids 
(11 2,21 ¢, CAS; 1 &, MS; 2 ¢, RMNH; 3 2,2 ¢6,SAM; 1 2,1 ¢,UCD; 1 ?, USNM), Hawamdieh (2 ¢, 
USNM, one labeled “Palarus eximius co-type”), Saqqara (1 ¢, CAS, as Serapeum; | ¢, SAM; 1 3, USNM; 
1 2,1 ¢, ZMHU, lectotype and paralectotype of /aets)., Al Qahirah (= Cairo): Gebel Asfar (12, SAM), 
Maadi (1 2,1 ¢, CAS). Al-Uksur (= Luxor): Luxor (1 2, USU). As Sahra al Janubiah: El Kharga in Khar- 
ga oasis (2 ¢, CAS; | 2,4 ¢, USNM). Aswan: Aswan (1 2, CAS), near Kom Ombo temple (1 2. CAS). 
Sina (= Sinai): Wadi Gharandal 30 km NW Abu Zenima (3 2, 7 ¢, CAS). Location unknown: Beni Yussef 
(1 ¢, SAM). ETHIOPIA: Harerge Province: Errer Gota W Dire Dawa (1 2, USNM). INDIA: Gujarat: 
Disa = Deesa (1 °, 2 ¢, BMNH, including lectotype and paralectotype ¢ of fabius; 19 3, CAS). Rajasthan: 
Bilara 70 km E Jaisalmer (1 ¢, OHL), 30 km SW Jaisalmer = § km W Kundhara (1 ¢, STUTTGART). IRAN: 
Baluchistan: SW Iranshar at Bampur River (de Beaumont, 1970). Bandar-Abbas: 50 km NW Jask (1 ¢, 
CSE). Khuzestan: Haft Tapeh 300 km N Abadan: Choca Zambil (1 2, CAS). PRAQ: Amara (Morice, 1921), 
Baiji (1 2, CSE). ISRAEL: Hazewa in Arawa Valley (1 2, 1 ¢, UCD), Iddan in Arawa Valley (1 2, UCD), 
45 km N Elat E Qetura at 29°58'N 35°06'E (2 3, CSE), Wadi Ruth 5 km E Nizzana (de Beaumont, Bytinski- 
Salz, and Pulawski, 1973). JORDAN: Safi 50 km N Karak (1 ¢, CSE; 2 ¢, OOLM). LIBYA: Fezzan: Brak 
(de Beaumont, 1949). MALI: Dogo (1 ¢, FSAG), Douentza (3 ¢, CAS; 5 3, MS), 180 km SW Gao 
(1 2,1 36, MS), 30 km W Gao (1 3, MS), Hombori (1 2, 4 ¢, CAS, 2 9, 4 ¢, MS), 10 km E Hombori 
(1 ¢, MS), 25 km E Hombori (1 2,5 ¢, CAS), 10 km S Mopti (2 ¢, 1 ¢, CAS, 6 2,3 ¢, MS). MAURI- 
TANIA: 20 km NE Aleg (1 2, CAS), 25 km SW Moujéria (2 °, 1 ¢, CAS), Nouakchott near beach (2 ¢, 
CAS), 16 km NE Nouakchott (1 ¢, CAS), 153 km NE Nouakchott (1 2, CAS), 30 km S Nouakchott (1 &, 
CAS), 22 km SE Nouakchott (2 2, 1 ¢, CAS), 60 km SE Nouakchott (1 ¢, CAS), 70 km SE Nouakchott 
(1 ¢,2 3, CAS), 130 km SE Nouakchott (4 2, 1 ¢, CAS), Oued Henné ca 50 air km NE Moujeria (2 2, 
1 ¢, CAS), Oued Segellit 25 km S Atar (1 2, CAS), Oued Tayart 30 air km NW Atar (1 ¢, USNM), Rachid 
40 km NW Tijikja (2 2, 1 ¢, CAS: 1 ¢, USNM), Tamouret Naaj ca 30 air km NE Moujeéria (5 2,3 ¢, CAS; 
2 2, USNM), 25 km SW Tijikja (1 2, CAS). MOROCCO: Agdz (7 ¢, OOLM), Beni Bassia 60 km NE 
Boudnib (2 +, OOLM), Mhamid 80 km S Zagora in Draa Valley (2 2°, 4 ¢, CSE; 1 ¢, OOLM), Mhamid 100 
km S Zagora (2 2, OOLM), 30 km NW Zagora in Draa Valley (2 2, 5 ¢, CSE), 30 km SE Zagora in Draa 
Valley (3 3, CSE). NIGER: Agadez Region: 3 km W Aderbissinat at 15°34.9'N 7°53.6'E (1 ¢, CAS), 30 km 
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S Agadez at 16°39.0'N 7°56.9'E (1 ¢, CAS). Diffa Region: 53 km SW Diffa at 13°11.7'N 12°06.7'E (1 ¢@, 
CAS), 12 km ENE Nguigmi at 14°18.9'N 13°13.2'E (2 2, CAS), 3 km NNE Neguigmi at 14°16.5'N 13°06.9'E 
(2 3, CAS), 13 km NNE Nguigmi at 14°23.0'N 13°08.0'E (1 2, CAS). Dosso Region: 5 km E Birnin Gauré 
at 13°05.6'N 2°57.1'E (1 2, CAS). Maradi Region: 17 km NNW Maradi at 13°38.7’N 7°02.6'E (1 ¢, CAS). 
Niamey Region: 8 km NW Niamey at 13°35.8’N 1°59.9'E (1 2°, CAS). Tahoua Region: Abalak at 15°28'N 
6°16'E (1 2,5 3, FSAG), Badeguichéry at 14°31'N 5°22’E (2 2, 10 ¢, FSAG), Moujia at 14°22’N 5°22'E 
(1 2, FSAG), 20 km S Tahoua at 14°45'N 5°20’E (2 3, CAS; 6 ¢, FSAG). Tillabéri Region: 3 km N Ayorou 
at 14°45.7'N 0°54.0°E (4 a, CAS), 11 km N Ayorou at 14°49.3'N 0°52.2'E (1 ¢, CAS), 13 km N Ayorou at 
14°50.1'N 0°52.4'E (2 3, CAS), 5 km NW Kollo at 13°21.6'N 2°16.4’E (1 9, CAS), 13 km N Niamey at 
13°32.6'N 2°16.4'E (3 3, CAS), 25 km N Niamey at 13°33.2’N 2°23.6'E (2 o6, CAS), 82 km ESE Teéra at 
13°S1.1'N 1931.3’E (2 3, CAS), 84 km ESE Teéra at 13°51.2'N 1932.77E (1 9, 1 o, CAS), 18 km NW Till- 
aberi at 14°18.2'N 1°19.0°E (1 2, CAS), 7 km SSW Torodi at 13°03.2'N 1°46.7'E (2 o, CAS). Zinder 
Region: 50 km E Gouré at 13°45.9'N 10°40.7'E (3 ¢, CAS), 2 km N Goureé at 14°00.2'N 10°15.0'E (1 ¢, 
CAS), 7 km N Gouré at 14°03.0'N 10°13.9'E (1 2, CAS), 15 km N Gouré at 14°07.0'N 10°12.4E (1 2,1 ¢, 
CAS), 17 km W Gouré at 13°52.5'N (2 2, 5 &, CAS), 27 km W Guidiguir at 13°40.9N 9°39.1’E (2 2,1 &, 
CAS), 49 km NW Tanout at 15°11.7'N 8°27.1'E (1 &, CAS), 80 km NW Tanout at 15°20.8'N 8°15.V'E (3 ¢, 
CAS), 37 km S Tanout at 14°38.2'N 8°42.6'E (4 ¢, CAS), 45 km S Tanout at 14°37.4'N 8°44.3'E (1 ¢, CAS), 
55 km S Tanout at 14°31.2'N 8°44.3’E (3 o, CAS), 37 km S Zinder at 14°13.3'N 9°00.5’E (1 9, 1 &, CAS), 
45 km S Zinder at 13°27.3'N 9°00.5'E (1 2,3 ¢, CAS). OMAN (Guichard, 1980 or as indicated): Al Wafi, 
Hail al Ghaf at 23°09.7'N 58°55.5'E (1 2,2 ¢, CAS; 1 2, OHL), Huwayyah (2 ¢, OOLM), Masirah Island, 
Qurum, Sayh Huwayyah near Buraimi (1 ¢, RMNH). PAKISTAN: Bahawalpur (6 2, 4 ¢, CAS), Chenab 
River 27 km SW Multan (1 &, CAS), Lal Suhandra National Park 34 km SE Bahawalpur (3 2, CAS), Malir 
River 5 km ESE Karachi International Airport (3 ¢, CAS). SAUDI ARABIA: El Riyadh (1 3, CAS), Jeddah 
(1 ¢, CAS), S Jeddah (2 2, CSE). SENEGAL: Tiougoune (5 2, 5 ¢, CAS; 42 2, 61 ¢, FSAG), SUDAN: 
Ed Damer: Hudeiba (1 ¢, CAS), Musayab (1 2, USNM). TOGO: 5 km W Sokodé (1 ¢, CAS). TUNISIA: 
El Fauar at 33°21'N 8°42’E (2 3, CSE), 15 km W Nefta at 33°50'N 7°43’E (4 3, CSE). TURKEY: Siirt: 
15 km S Siirt (1 2, OOLM). UNITED ARAB EMIRATES: Al Ain (1 2, OOLM), Al Ain: Al Towwaya 
(1 2, OOLM), Dubai (1 9, UCD), Dubai: Al Awir (2 2, CAS; 6 2, 1 ¢, UCD; 1 2, USU), Dubai: Nakhali 
(3 2, UCD; 1 2, USU), Schweib — Madam road (1 ¢, RMNH), Sharjah (1 2, ZMMU). 


Palarus parvulus de Beaumont 
Figures 59, 60. 


Palarus parvulus de Beaumont, 1949:672, 2, ¢. Holotype: ¢, Algeria: Ghardaia (MNHN, coll. P. Roth), not 
examined.— de Beaumont, 1950:409 (Algeria); de Beaumont, Bytinski-Salz, and Pulawski, 1973:17 
(Israel); Bohart and Menke, 1976:291 (listed); Guichard, 1988:135 (Arabian Peninsula). 


RECOGNITION.— Palarus parvulus, a North African species that extends to Sinai Peninsula 
and Jordan, shares a densely setose mesopleuron with /aetus and pictiventris. Unlike /aetus, the 
vertex of parvulus is not swollen, the genal setae are sparse and not reflective, the episcrobal area 
is all setose or nearly so but asetose in exceptional specimens (nearly all asetose in most /aetus), 
and, in the male, the lateral pygidial process ends behind the adlateral carina. Unlike pictiventris, 
the median, asetose gap of the propodeal dorsum in parvulus is markedly wider than the midocel- 
lar width (rather than not wider). Additionally, the posteroventral mandibular notch in African 
specimens is nearly completely reduced, practically absent (Fig. 59a), a condition approached by 
the Indian and Pakistani populations of /aetus (notch well defined in pictiventris and in African /ae- 
tus). The notch is also reduced in histrio and hastatifrons, two species of the histrio subgroup. 

DESCRIPTION.— Midocellus separated from hindocellus by about 0.8-0.9 x midocellar width. 
Vertex not markedly swollen between mid- and hindocellus. Admedian and adlateral portions of 
medioclypeal flange continuous in most specimens, minutely discontinuous in some. Lateroclypeal 
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notch absent; medioclypeal flange without longitudinal tooth and ridge next to lateroclypeal sul- 
cus. Least interocular distance about 0.5-0.9 x midocellar width in female, 0.8-1.0 = in male. Genal 
setae sparse, not reflective, length smaller than midocellar width. Posteroventral mandibular tooth 
in most specimens absent or vestigial and adductor ridge swelling poorly developed, notch rudi- 
mentary of absent (Fig. 59a), but minimal notch present in specimens from Jordan and one from 
Sinai. Mesopleuron microsculptured, dull, densely punctate (punctures 1-2 diameters apart), setae 
largely concealing integument (Fig. 59b) except episcrobal area asetose in one female from Mau- 


FiGure 59, Palarus parvulus de Beaumont: a — female mandible; b — female meso- and metapleuron; ¢ — female tergum 
VI in lateral view; d— male tergum VII in dorsal view; e— male tergum VII in lateral oblique view. 


PULAWSKI & PRENTICE: REVISION OF THE WASP TRIBE PALARINI 405 


ritania. Propodeal enclosure with sculpture markedly finer laterally than mesally, laterally with 
conspicuous, clearly reflective setae; side unridged. 

Frons in most specimens largely yellow between frontoclypeal sulcus and antennal socket, 
with narrow yellow median line below frontal midheight, exceptionally with yellow below hindo- 
cellus; gena in some specimens with small macula adjacent to mandibular base; scape maculate 
ventrolaterally in some specimens; flagellomeres partly yellow dorsally, apical flagellomeres all 
yellow dorsally. Non-maculate thoracic areas black except red in some specimens (scutum and part 
of propodeal dorsum black); pronotum varying from mostly yellow (only median spot behind 
streptaulus black and pronotal lobe dark mesally) to mostly black (only pronotal lobe yellow api- 
cally); scutum all black or (most specimens) yellow anterolaterally; scutellum yellow to black, 
scutellar flange yellow; postscutellum and metanotal flange yellow; mesopleuron mostly black 
(only preepisternal area yellow dorsally) to largely yellow; metapleuron black or largely yellow: 
propodeum black or with pair of yellow spots at apex of dorsum and yellow posterolaterally. Femo- 
ra red or black, fore- and midfemora yellow ventrally and apically (yellow does not extend to femur 
base), hindfemur yellow apically; tibiae and tarsi yellow or tibiae black or red ventrally. Ground 
color of gaster red (black on segments IV-VI in some males); terga I-III] each with yellow fascia 
before apical depression, terga IV and V either with continuous fascia, or a pair of yellow spots, or 
immaculate. 

?.— Clypeal free margin inconspicuously, shallowly emarginate mesally, not produced into 
tooth on each side of emargination. Dorsal length of flagellomere I 1.7-2.0 = apical width. Tergum 
VI with ventral margin in profile sharply angled dorsad at apex, apex with discontinuity between 
dorsal and ventral margins (Fig. 59d). Length 5.0-7.5 mm. 

3.— Dorsal length of flagellomere I 1.6-1.8 * apical width. Midtibial spur not shortened, 
about 0.5 x length of midbasitarsus. Adlateral carina of tergum VI present. Adlateral carina of ter- 
gum VII not forming tooth or angulate process posteriorly (Fig. 59d, e). Lateral carinae of pygidi- 
al plate straight in dorsal view (apically convex), parallel except converging apically. Lateral 
pygidial process slightly to markedly wider than median process, not raised above plane of medi- 
an process, with apex ending behind apex of adlateral carina (Fig. 59d, e), with ventral carina that 
in most specimens extends to adlateral carina; angle between apices of lateral and median process- 
es more than 90° (Fig. 59d). Length 4.5-7.1 
mm. 

COLLECTING PERIOD.— Algeria: 19-29 
May and 23 August; Egypt: 14-22 May; Israel: 
22 May and 3 July; Jordan: 4-5 May; Maurita- 
nia: 14 October through 7 November; Moroc- 
co: 23 April, 20-29 May; United Arab Emi- 
rates: 15 May through 19 June. 

GEOGRAPHIC DISTRIBUTION (Fig. 60).— 
North Africa south to Mauritania, Sinai Penin- 
sula, Israel, Jordan, Arabian Peninsula. 

RECORDS.— ALGERIA: Biskra (1 2, CAS), . 
Dyjanet (1 9,1 ¢, OOLM), Ghardaia (de Beaumont, 
1949), 50 km S El Goléa (1 2, CAS; 1 2°, FSAG), 
Laghouat (de Beaumont, 1949). EGYPT: Sina 
(= Sinai): Kadesh Barnea (de Beaumont, Bytinski- 
Salz, and Pulawski, 1973), Wadi Gharandal 30 km 
NW Abu Zenima (8 o, CAS). ISRAEL: 14 km S Figure 60, Collecting localities of Palarus parvulus de 


Beaumont. 
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Beersheba (de Beaumont, Bytinski-Salz, and Pulawski, 1973). JORDAN: Wadi Rum (1 ¢, CAS; 1 2,3 2, 
OOLM). LIBYA: Fezzan: Tin Alcun: Wadi Iseien (de Beaumont, 1949). MAURITANIA: 20 km NE Akjou- 
jt(l &, CAS), 20 km N Aleg (1 2, CAS), 25 km SW Moujéria (3 2, 1 ¢, CAS), Nouakchott near beach (2 
2,1 3, CAS), 16 km NE Nouakchott (11 2,4 ¢, CAS), 30 km S Nouakchott (24 2,3 ¢, CAS; 1 ¢, USNM), 
32 km S Nouakchott (7 2, 3 ¢, CAS), 22 km SE Nouakchott (6 2,8 ¢, CAS), 60 km SE Nouakchott (2 °, 
2 3, CAS), 70 km SE Nouakchott (3 2, 1 ¢, CAS), 130 km SE Nouakchott (16 ?,4 ¢, CAS), Oued Henné 
ca 50 km air km NE Moujéria (3 2, 2 &), Rachid 40 km NW Tijikja (8 2,4 ¢, CAS; 2 2,2 ¢, ZMMU), 
Tamouret Naaj 30 air km NE Moujéria (11 2, 7 ¢, CAS), 25 km SW Tiikja (2 2, CAS). MOROCCO: 10 
km S Bouarfa (1 ¢, OOLM), Mhamid 80 km S Zagora in Draa Valley (2 2, 3 ¢, CSE), Tagounite (3 3, 
OOLM), 30 km SE Zagora in Draa Valley (1 2,2 ¢, CSE). OMAN: Sayh Huwayyah near Buraimi (Guichard, 
1988). UNITED ARAB EMIRATES (Guichard, 1988): Al Saad, Schweib-Madam road. 


Palarus pictiventris F. Morawitz 
Figures 61, 62. 


Palarus pictiventris F. Morawitz, 1890:589, 2. Syntypes: 2, Transcaspia: no specific locality (ZIN), not 
examined.— Dalla Torre, 1897:659 (in catalog of world Sphecidac); Myartseva, 1963:61 (Turk- 
menistan), 1965:80 (Turkmenistan), 1972a:81 (Turkmenistan); Bohart and Menke, 1976:291 (listed); 
Kazenas, 1994:115 (prey), 2001:33 (in checklist of Sphecidae of Kazakhstan and Central Asia), 2002:80 
(geographic distribution, collecting localities in Kazakhstan); Nemkov, 2005:248 (in revision of Palarus 
of Russia and adjacent countries). 


RECOGNITION.— Palarus pictiventris is easily recognized by its unique propodeal vestiture: 
the dorsal setae are conspicuously reflective and separated by an asetose, longitudinal gap whose 
minimum width is no more than midocellar width (Fig. 61a). Its mesopleuron is conspicuously 
setose, as in /aetus and parvulus, in which the gap between the setae of the propodeal dorsum is 
several times the midocellar width. Also, unlike most /aetus, the episcrobal area of /aetus is all 
setose or nearly so and the genal setae are sparse; and unlike parvulus the posteroventral mandibu- 
lar notch is well defined. The free margin of the female clypeus is emarginate mesally, the emar- 
gination flanked by a tooth (emargination inconspicuous, not flanked by tooth, in the other two 
species). Unlike male /aetus, the lateral pygidial process ends behind the end of the adlateral cari- 
na (Fig. 61b). 

DESCRIPTION.— Midocellus separated from hindocellus by 1.1 * midocellar width. Vertex not 
markedly swollen between mid- and hindocellus. Admedian and adlateral portions of clypeal lip 
continuous. Lateroclypeal notch absent; medioclypeal flange without longitudinal ridge and tooth 
next to lateroclypeal sulcus. Least interocular distance about 0.8-1.1 < midocellar width in female, 
0.9-1.1 * in male. Genal setae numerous (but less so than in /aefus), length smaller than midocel- 
lar width. Posteroventral mandibular notch shallow but well defined basally and apically. Meso- 
pleuron conspicuously microsculptured, dull, densely punctate (punctures 1-3 diameters apart), 
setae partly concealing integument. Propodeal enclosure with sculpture markedly finer laterally 
than mesally, laterally with conspicuous, clearly reflective setae; minimum gap between setose 
areas no more than midocellar width (Fig. 61a); side unridged or with fine ridges in many males. 

Clypeus black adjacent to anterior tentorial pit; gena in some specimens with small macula 
adjacent to mandibular base; scape maculate ventrolaterally in some specimens; flagellum yellow 
dorsally (apical flagellomeres brown in some specimens). Ground color of thorax and propodeum 
black, but partly red in some specimens, with the following yellow: pronotum anteriorly, pronotal 
collar, pronotal lobe, dorsal portion of pronotal side, minute yellow spot anterad of tegula on scu- 
tum in many specimens, scutellum anterolaterally (macula extending laterally to hindmargin in 
some specimens), scutellar flange, postscutellum and metanotal flange, preepisternal area dorsal- 
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FIGURE 61. Palarus pictiventris F. Morawitz: a —propodeal dorsum of female; b — male tergum VII in dorsal view. 


ly; propodeum all black. Forefemur yellow ventrally and apically (except near base), remainder 
black or basoventrally red; midfemur yellow ventrally (except near base) and apically (only apex 
yellow in some specimens), remainder red to black; hindfemur red or black except yellow apical- 
ly; fore- and midtibiae yellow, reddish to black ventrally; hindtibia yellow to largely red or black; 
foretarsus yellow, mid- and hindtarsi yellow to brown. Gaster red, terga I-III each with yellow fas- 
cia anterad of apical depression, tergum IV in some specimens with mesally interrupted fascia (fas- 
ciae in most specimens not extending to lateral margin of terga). 

° — Clypeal free margin emarginate mesally, emargination flanked by tooth. Dorsal length of 
flagellomere I 1.7-1.8 < apical width. Tergum VI in profile with ventral margin slightly angled dor- 
sad at apex, apex with or without discontinuity between dorsal and ventral margins. Length 6.0-8.3 
mm. 

3.— Dorsal length of flagellomere | 1.7-1.8 < apical width. Midtibial spur not shortened, 
about 0.5 x length of midbasitarsus. Adlateral carina of tergum VI present. Adlateral carina of ter- 
gum VII not forming tooth or angulate process posteriorly (Fig. 61b). Lateral carinae of pygidial 
plate convex in dorsal view, diverging apicad 
(Fig. 61b). Lateral pygidial process slightly to 
markedly broader than median process, slightly 
raised above median process, without ventral 
carina, ending behind apex of adlateral carina 
(Fig. 61b); angle between apices of lateral and 
median processes markedly more than 90° (Fig. 
61b). Length 6.0-8.0 mm. 

COLLECTING PERIOD.— Kazakhstan: 
25 May, 2-29 June, 12-27 July; Turkmenistan: 
12-28 May, 1-11 June, 21 June, 4-12 July; 
Uzbekistan: 13 May, 26 June, 15 September. 

GEOGRAPHIC DISTRIBUTION (Fig. 62).— 
Kazakhstan, Uzbekistan, Turkmenistan. 

RECORDS.— KAZAKHSTAN (K = Kazenas, 
2002): Almaty: 20 km N Aydarly in Sarytaukum 
Desert (1 2, 2 &¢, CAS), 65 km W Bakanas on Ili 
River (1 2, 1 ¢, CAS), 35 km N Chilik on Ili River FIGURE 62. Collecting localities of Palarus pictiventris 
(1 2,2 6, CAS), Dubun’ on Ili River 80 km E Chi- _ F. Morawitz. 
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lik (K), 30 km SSW Koktal on Ili River (K). Qyzylorda: Baigakum near Chiili (1 ¢, ZIN), Djulek, now Chi- 
ili (1 ¢, CAS; 3 ¢, ZIN), 20 km S Yany-Kurgan (1 2, UCD). TURKMENISTAN (M = Myartseva, 1972a: 
N = Nemkov, 2005): Akhcha-Kuyma (N), Askhabad (1 2, 1 ¢, CAS; 9 ¢, ZIN; | ¢, ZMMU), Baga Abzal 
(1 3, ZIN), Bayram-Ali (1 2, ZMMU), Charjow (M), Djebel (1 o, ZIN), Farab (1 2, 1 ¢, CAS; 3 &, ZIN), 
Gheok-Tepe (M), Imam-Baba near Mary (1 2, 1 ¢, CAS: | ¢, ZIN), Karabata (1 2, 1 ¢, ZMMU), Kerki 
(1 ¢, ZMMU), 200 km W Kerki at 37°50'N 62°5S’E (1 2, 2 ¢, ZMMU), Mary (1 &, ZIN, as Merv), Molla- 
Kara near Djebel (1 2, CAS; 5 3, ZIN), lower Murgab River (M), Repetek (1 ¢, UCD; 3 ¢, ZMMU), Takhta- 
Bazar (2 3, ZIN), lower Tedjen River (M), Uzun-Ada (M, N). UZBEKISTAN: Baga-Abzal 15 km N Bukhara 
(1 ¢, ZMMU), Khiva (10 ¢, ZIN; 1 2,1 ¢, ZMMU), Khiva: Ravat (1 ¢, ZIN), Navbakhor 30 km N Kokand 
at 41.3°N 70.9°E (1 ¢, OOLM). 


variegatus group 


RECOGNITION.— The females of this group are recognized by a finely, longitudinally ridged 
pygidial plate (Figs. 65d, 79c, 98a). In the male, the lateral pygidial process is markedly raised 
above the tergal apex so that the tergal apex appears bifid, except in arabicus and pentheri, where 
the lateral processes are fused (Figs. 63b, 87e). 

DESCRIPTION.— In addition to the characters described above, members of the variegatus 
group share the following. Postocellar area without obtuse crest. Clypeal posterior surface adjacent 
to free margin with row of long, externally obvious setae. Clypeus produced anteriorly between lat- 
eroclypeal notches. Lateroclypeal notch present. Interantennal area with obtuse, longitudinal crest 
(crest rudimentary in gao and most saundersi). Frontal swelling not margined laterally by sulcus. 
Least interocular distance varying from about as wide as ocellar triangle to about 0.5 of triangle. 
Hindocellus oblong, flat, nearly touching orbit. Vertex not markedly swollen between mid- and hin- 
docellus. Postocellar area with well-developed depression, without crest. Midocellus separated 
from hindocellus by 1.0-1.3 * midocellar width. Area between mid- and hindocellus setose, punc- 
tate, dull, like adjacent areas. Gena well developed, occipital carina separated from eye orbit at ver- 
tex by slightly less to slightly more than midocellar width, except in males of bernardi, dongalen- 
sis, and saundersi, in which separation is slightly more than 0.5 x midocellar width. Labrum con- 
vex, length roughly half width, without apicolateral expansion, visible between fully closed 
mandibles and clypeus (as in Fig. 29b), in female with transverse carina arcuate, exposed, and api- 
cal portion with median carina. Posteroventral mandibular notch present, well defined. Scapal setae 
appressed (a few may be suberect), markedly shorter than midocellar width. Pronotal collar raised 
as narrow wedge (as in Fig. 29d), without longitudinal depression. Streptaulus separated from ante- 
rior pronotal groove (as in Fig. 29e). Scutum shiny, with punctures several to many diameters apart 
at center. Metapleuron impunctate and asetose or with inconspicuous setae and a few, sparse punc- 
tures. Propodeal dorsum coarsely ridged or rugose on each side of median depression (which is also 
ridged, several midocellar widths wide), with well-defined adlateral depression; side impunctate at 
least anteriorly; admarginal carina complete mesally, except in some oneili. Mesosternal and 
metasternal posterior margin expanded into flange that overlays respective coxal articulation (as in 
Fig. 30a). First recurrent vein varying within species, inserting on first submarginal cell, or inter- 
stitial with first intersubmarginal vein, or inserting on second submarginal cell. Hindfemur without 
apical lobe. Setae of hindfemoral venter straight, markedly shorter than midocellar width. Outer 
and inner apical spines of hindtarsomeres II and HI equal in length or nearly so in female, varying 
in male. Hindtarsomere III without apicoadlateral dorsal spines (exceptionally one such spine pres- 
ent on one leg). Terga minutely truncate apically or with apical transverse carina creating double- 
edged margin. Tergum | without erect setae, its apical depression punctate. Medioventral area of 
gonocoxite membraneous. Thoracic and gastral setae shorter than basal mandibular width (except 
for preapical sternal setae), appressed on tergum I. 
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Clypeus all yellow (except oneili and variegatus); mandible yellow on basal half, reddish 
brown to dark brown apically. Paraocular macula absent from both frons and gena. Wing mem- 
brane varying in color between species. 

? — Lateroclypeal notch in line with lateroclypeal suture. Forebasitarsus 1V with single rake 
spine except with additional partly developed spine in many rufipes. Midcoxal ventral surface with 
preapical tubercle. Outer apical spine of hindtarsomeres II and III as long and thick or slightly 
longer than inner apical spine. Pygidial plate without inner platform. Lateroclypeal notch in-line 
with lateroclypeal sulcus. Tergum | with adlateral carina or swelling. Pygidial carina not raised 
above plate’s plane on apical half. Sides of tergum VI fused preapically (resulting in tergal apex 
thickened dorsoventrally), tergum protruding well beyond sternal apex (as in Fig. 30d), protrusion 
with smooth apicoventral area; tergal side with longitudinal carina parallel to margin of pygidial 
plate in distal half of so, its ventral portion (ventrad of carina) curved inwards and invisible exter- 
nally; sternum VI with small flange overlapping ventral edge of tergum VI and sliding along 
smooth tergal surface below tergal carina. Sternum II with transverse crest that is either straight or 
arching anterad. 

3.—Clypeal free margin without median lobe except ill-defined lobe present in bernardi. 
Midtibial spur varying: not shortened, shortened, or absent. Hindcoxal venter with a few, sparse 
punctures. Tergum I with conspicuous adlateral carina. Tergum VII with adlateral carina. Venters 
of mid and hindtibiae and of midbasitarsus without short, erect setae. Sternum I mesally with paired 
preapical swelling except swelling essentially single in some jaxartes. Sternum II with transverse, 
preapical elevation whose anterior margin is either rounded or carinate and posterior margin is car- 
inate; posterior surface of elevation at least as high as midocellar width (higher in most specimens), 
asetose or with a few, inconspicuous setae except with numerous setae in dongalensis. Sternum 
VIII at least slightly constricted preapically, its venter with preapical row of setigerous punctures, 
asetose posterad of row, at most with a few such punctures anterad of row except conspicuously 
punctate and setose anterad of row (row ill defined) in saundersi. Gonocoxite without dense brush 
of long setae ventrally, with membranous ventral area extending from near gonocoxite basis to 
about midlength. Penis valves dorsally fused for more than half their length, without longitudinal 
ridges before apex, not angulate at ventral base of apical expansion. 


Palarus arabicus Pulawski, sp. nov. 
Figures 63, 64. 


DERIVATION OF NAME.— Arabicus, masculine Latin adjective derived from Arabia, the coun- 
try of origin of the species. 

RECOGNITION.— The male of arabicus (the female is unknown) is unique within the variega- 
fus group in having the pygidial plate a single, apically nonemarginate platform, with evenly arcu- 
ate lateral margin (Fig. 63). 

DESCRIPTION (based on single male).— Least interocular distance about 0.9 x midocellar 
width. Occipital carina separated from eye orbit at vertex by about 1.1 * midocellar width. Anteri- 
or margin of precoxal mesopleural declivity with angulate prominence. Propodeal side largely 
impunctate and unridged, puntate posterodorsally. 

Frons yellow up to above midheight (less than that mesally), black below antennal socket; 
gena with elongate macula subdorsally; antenna black (apical flagellomere brown posteriorly). 
Thorax with the following pale yellow: pronotum anteriorly, pronotal collar except mesally and lat- 
erally, pronotal lobe, scutum anterolaterally, scutellar flange, postscutellum, metanotal flange, and 
preepisternal area dorsally. Wing membrane slightly infumate. 

?.— Unknown. 
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FIGURE 63. Palarus arabicus Pulawski, sp. nov. ¢: a— antenna: b — tergum VII in dorsal view; c — tergum VII in later- 
al view; d— genitalia in dorsal view, e — genitalia in lateral view. 


3.— Free margin of medioclypeus slightly arcuate. Genal setae not sinuous, shorter than 
midocellar width. Longest setae between mandibular condyle and notch equal to midocellar width. 
Dorsal length of flagellomere I 2.2 x apical width; flagellomeres II-VI] minimally convex ventral- 
ly, practically cylindrical (Fig. 63a). Mesothoracic venter, before precoxal sulcus, with most punc- 
tures several diameters apart and setae shorter than those on ventral portion of preepisternum. 
Metasternum setose, Forecoxa without apicomedian platform, apicomedian setae slightly denser 
than on remaining surface. Forebasitarsus with oblong, black, preapical tubercle on venter. Mid- 
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coxal venter unsculptured except for a few, sparse punctures, with preapical tubercle and pos- 
teroventral, obtuse carina. Midtibial spur about 0.3 = length of midbasitarsus. Midbasitarsus nei- 
ther curved not flattened, with several spines ventrally; midtarsomeres II and HI each with translu- 
cent, apicoventral pad. Tergum V without adlateral tooth or tubercle. Tergum VI with adlateral cari- 
na. Tergum VII (Fig. 63b, c): pygidial plate a single, nonemarginate platform, raised above tergal 
apex, with evenly arcuate lateral margin; side not markedly concave; adlateral carina not expand- 
ed basally; ventral margin of tergum visible in lateral view; setae not denser than those on tergum 
VI, longest on sides and ventral apex of lateral 
pygidial process, not upcurved at tergal apex. 
Sternum I] without transverse carina before ele- 
vation, anterior margin of elevation obtuse, 
posterior margin simple carina. Sterna V and 
VI, on disk, with punctures that average many 
diameters apart; associated setae inconspicu- 
ous; adlateral carina of sterna V and VI obtuse, 
raised relative to ventral margin of respective 
terga, that of sternum VI pointed posteriorly. 
Gonocoxite basoventrally with sclerotized lobe 
adjacent basoventrally to membranous area 
(Fig. 63c), apically with conspicuous setae 
(Fig. 63d, e). Length about 14.3 mm. ® arabicus 

GEOGRAPHIC DISTRIBUTION (Fig. 64).— ® bernardi Ss t/! 
Saudi Arabia. 0° 30°E 

RECORD.— Ho otyre: ¢, SAUDI ARABIA: 
Al Hotah [= Al Hawtah near El Riadh], 24 Apr 1981, 
D.H. Walker (BMNH). 
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Figure 64. Collecting localities of Palarus arabicus 
Pulawski, sp. nov., and Palarus bernardi de Beaumont. 


Palarus bernardi de Beaumont 
Figures 64-68. 


As Palarus dongalensis var— Klug, 1845: pl. 47, fig 2, corrected to Palarus bernardi by de Beaumont, 
1949:644. 

Palarus bernardi de Beaumont, 1949:644, 2, ¢. Holotype: ¢. Libya: Fezzan: Brak (MNHN), examined. 
Bohart and Menke, 1976:290 (listed). 


RECOGNITION.— Palarus bernardi has sinuous genal setae (Fig. 65b) that in the variegatus 
group also occur in dongalensis, jaxartes, and the male of rifipes. 

The female differs from jaxartes in the shape of sternum II that has a long, semicircular plat- 
form posterad of the transverse crest (Fig. 65d); the platform’s length is markedly greater than the 
midocellar width, and the sternum apical depression is markedly shorter than the midocellar width 
(the platform in jaxartes is transverse, markedly shorter than the midocellar width, and the apical 
depression is about as long as the midocellar width). It closely resembles dongalensis, but has fla- 
gellomere I about 1.4 = as long dorsally as wide apically (Fig. 65a), as long as flagellomere II 
(rather than 1.7 x as long dorsally as wide apically and clearly longer than flagellomere II), the pos- 
teroventral mandibular tooth angulate (Fig. 65c) rather than rounded, and the gena with only a few 
punctures next to hypostomal carina (rather than many punctures). 

The male of bernardi is unique in having the midbasitarsus flattened dorsoventrally (Fig. 67a, 
b), although a similar condition is found in donga/ensis, and an oblique carina of tergum VII (above 
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the adlateral carina) extending to the tergal foremargin (Fig. 67f). Also, the mesothoracic venter is 
concave, a condition approached in rwfipes. As in dongalensis and rufipes, the forebasitarsus is 
conspicuously broadened, with spatulate rake spines (Fig. 66e), and the side of tergum VII is con- 
cave (Fig. 67f); as in donga/ensis, the forefemoral anteroventral surface has a well-defined concav- 
ity (Fig. 66c), the hindbasitarsus is flattened dorsoventrally (Fig. 67c, d), and sterna V and VI have 
dense, erect, slightly sinuous setae. See the key for differences between bernardi and dongalensis. 

DESCRIPTION.— Least interocular distance about 0.9-1.0 * midocellar width in female, 0.7 = 


Ficure 65. Palarus bernardi de Beaumont ° : a— basal portion of antenna; b — head in posterolateral oblique view show- 
ing genal setae; c — mandible; d — pygidial plate in dorsal view; e — sternum II in lateral view; f— sternum II in ventral view. 
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in male. Occipital carina separated from eye outer orbit at vertex by hindocellar length in female, 
less than hindocellar length in male. Anterior margin of precoxal mesopleural declivity with mini- 
mal angular prominence in some males. Propodeal side aciculate anteriorly, in many specimens 
ridged posteriorly (contrary to de Beaumont, 1949), 

Frons all yellow except with some brown below antennal socket in some specimens, in single 
specimen from Mali with black area below midocellus; vertex yellow to black; gena largely or 
entirely yellow; mandible yellow except apically, brown basomesally in some specimens; scape 


FiGURE 66. Palarus bernardi de Beaumont ¢: a — clypeus; b — antenna; c — forefemur in ventral view; d — foretibia: | 
— forebasitarsus. 


a 
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and pedicel yellow in most specimens, scape partly brown ventrally in some males; flagellum yel- 
low-orange, in male brown ventrally. Thorax and propodeum varying from all yellow to partly 
black or reddish (black or reddish are: central spot on pronotum, scutum largely, mesopleuron pos- 
teriorly, metapleuron, propodeal dorsum mesally, propodeal side and posterior surface). Wing 
membrane hyaline, but marginal, submarginal, and discoidal cells infumate in many males. Legs 
all yellow except mid- and hindtarsi brown or femoral dorsum darkened; forebasitarsal outer mar- 
gin black in male, venter with several black stripes. Gaster all yellow (some females) or the fol- 
lowing are black: basal declivity of tergum I, narrow basal zone of terga II-V, side of female ter- 
gum VI, side of male terga VI and VII (also of tergum V in some specimens); male tergum VII all 
black in some specimens. 

? .— Genal setae sinuous, some longer than midocellar width (Fig. 65b). Dorsal length of fla- 
gellomere I 1.3-1.4 < apical width (Fig. 65a). Adlateral carina of tergum | gradually effacing 
posterad. Fine ridges of pygidial plate somewhat irregular, clearly diverging from midline (Fig. 
65d). Sternum II (Fig. 65e, f): with transverse crest simple or slightly irregular; posterad of trans- 
verse crest (and associated row of setae) with semicircular platform delimited by obtuse swelling, 
apex of platform separated from setae by more than midocellar width; apical depression of sternum 
II shorter than midocellar width; swelling that borders apical depression not extending to each lat- 
eromedian angle of crest, without sharp tubercle. Length 13.7-16.6 mm. 

3 .— Clypeus markedly convex on each side of lateroclypeal notch about midway from fron- 
toclypeal suture to free margin (Fig. 66a), markedly more so than in other Pa/arus; free margin of 
medioclypeus produced into obtuse lobe, slightly concave on each side of lobe; lateroclypeus ase- 
tose (except adjacent to tentorial pit), contrasting with adjacent frons. Genal setae sinuous, longest 
setae more than midocellar width. Longest setae between mandibular condyle and notch about half 
midocellar width. Occipital carina separated from eye orbit at vertex by slightly more than half 
midocellar width. Dorsal length of flagellomere I 1.0-1.2 * apical width, ventral length smaller 
than apical width; flagellomeres I-VIII convex ventrally, VII-L[X with row of erect, sparse setae 
(Fig. 66b). Mesopleural setae behind episternal sulcus straight, markedly shorter than midocellar 
width. Mesothoracic venter noticeably concave, with few punctures before precoxal sulcus (most 
punctures many diameters apart), with setae markedly shorter than those on ventral portion of 
preepisternum. Metasternum largely asetose (setae present only laterally). Forecoxa without apico- 
median platform, with apicomedian brush of long setae; forecoxal setae varying from straight to 
sinuous. Forefemoral anteroventral surface concave (Fig. 66c). Foretibial outer surface with row of 
spatulate spines (Fig. 66d). Forebasitarsus conspicuously widened (Fig. 66e), with discrete black 
markings along edges and on venter, with row of dark, appressed setae on venter; rake spines short, 
spatulate (Fig. 66e). Midcoxal venter flattened, unsculptured except for a few, sparse punctures, at 
most with evanescent preapical tubercle, with oblong, posteroventral tubercle. Midtibial spur 
absent. Midbasitarsus flattened dorsoventrally (Fig. 67a, b), ventrally with short, somewhat irreg- 
ularly distributed spines (including basal half). Hindbasitarsus flattened dorsoventrally (Fig. 67c, 
d). Tergum V with adlateral tubercle near hindmargin. Tergum VI with adlateral carina. Tergum 
VII: pygidial plate (Fig. 67e, f) slightly concave in basal half, markedly raised above tergal apex 
(lateral pygidial process separated from tergal apex by more than midocellar width), conspicuous- 
ly emarginate posteriorly, with emarginate portion markedly broader than basal part (greatest width 
of plate about 0.4 x length), lateral pygidial process widest anteriorly, processes not connected ven- 
trally by V-shaped carina; pygidial carina sinuous, separated from lateral edge of lateral process. 
Side of tergum VII in anterior half with oblique carina that extends to tergal foremargin and ends 
there as round tumescence, conspicuously concave above carina; adlateral carina straight, not 
expanded; ventral margin of tergum concealed in lateral view. Setae of tergum VII erect basally, 
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FIGURE 67. Palarus bernard’ de Beaumont ¢: a — midbasitarsus in lateral view; b — midbasitarsus in dorsal view; 
c — hindbasitarsus in lateral view; d —hindbasitarsus in dorsal view; e — tergum VII in dorsal view; f — tergum VII in later- 


al view. 


not obscuring integument (concavity asetose); erect, markedly shorter and denser on edge of 
oblique carina; numerous, long, upcurved on ventral surface of lateral pygidial process; conspicu- 
ously dense (but shorter than those of process) near tergal apex. Sternum II with transverse ridge 
before elevation, anterior margin of elevation obtuse, posterior margin with a few, obtuse teeth. 
Sternum V with most punctures about |-3 diameters apart, associated setae fine, erect, slightly sin- 
uous. Sternum VI with most punctures about |-2 diameters apart, associated setae fine, erect, 
slightly sinuous; adlateral carina sharply defined adjacent to ventral margin of tergum VI but not 
elevated relative to it, not pointed posteriorly. Gonocoxite basoventrally with sclerotized lobe adja- 
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FIGURE 68. Palarus bernardi de Beaumont ¢: a — genitalia in dorsal view; b — genitalia in lateral view. 


cent basoventrally to membranous area (Fig. 68b), apically with conspicuous setae (Fig. 68a, b). 
Length 14.2-16.6 mm. 

COLLECTING PERIOD.— Burkina Faso: 24-28 July; Libya: 27-30 May; Mali: 18 August; Mau- 
ritania: 15 October through 7 November; Morocco: 28 May; Tunisia: 8 June and 2 September. 

GEOGRAPHIC DISTRIBUTION (Fig. 64).— Northwest Africa to Mauritania, Burkina Faso, and 
Sudan. 

RECORDS.— ALGERIA: In-Salah (de Beaumont, 1949). BURKINA FASO: 4 km NE Dori at 
14°03.8'N 0°03.1'W (2 2,2 ¢, CAS), 15 km SE Gorom Gorom at 14°21.4'N 0°07.9'W (4 ¢, CAS). LIBYA: 
Fezzan: Brak (1 ¢, MNHN, holotype of bernardi; 1 ¢, LAUSANNE, paratype of bernardi). MALI: 25 km 
E Hombori (1 ¢, CAS). MAURITANIA: 25 km SW Moujeria (1 2, CAS), 30 km S Nouakchott (1 ¢, CAS), 
22 km SE Nouakchott (1 ?, CAS), 60 km SE Nouakchott (5 ?, | ¢, CAS). MOROCCO: 30 km S Zagora 
(1 ¢, CSE). SUDAN: Ambukohl, now Ambikol (de Beaumont, 1949), TUNISIA: Degache (1 ¢, CSE), 
15 km W Nefta at 33°50'N 7°43’E (1 2, 2 &, CSE). 


Palarus dongalensis Klug 
Figures 69-71. 


As Palarus rufipes Olivier: Spinola, 1839:475 (Egypt), corrected to Palarus dongalensis by de Beaumont, 
1952:47; de Saussure, 1854:14 (variation). 

Palarus dongalensis Klug, 1845:[25], pl. 47, figs. 1, 2, 2. Lectotype: ?, Sudan: Ambukohl, now Ambikol 
(ZMHU), here designated, examined.— F. Smith, 1856:358 (in catalog of Hymenoptera in British 
Museum); Kohl, 1885:424 (original description copied), 427 (in checklist of world Palarus); Dalla Torre, 
1897:657 (in catalog of world Sphecidae); de Beaumont, 1949:642 (in revision of Mediterranean 
Palarus), 1962:223 (Saudi Arabia); de Beaumont, Bytinski-Salz, and Pulawski, 1973:17 (Israel); Bohart 
and Menke, 1976:291 (listed): Nascimento and Overal, 1980:8 (Chile, record obviously erroneous): 
Guichard, 1988:134 (Arabian Peninsula); D. Baker, 1997:189 (in catalog of insects described by Klug, 
1845). 

Palarus decipiens Honoré, 1941:197, 2, o. Lectotype: 2, Egypt: Sokhna on Red Sea coast (USNM), exam- 
ined. Synonymized with Palarus dongalensis by de Beaumont, 1949:642.— Honoré, 1942:59 (in cata- 
log of Egyptian Sphecidae). 


RECOGNITION.— Palarus dongalensis closely resembles bernardi (see the latter species, 
p. 411, for recognition). The species is unique within the group in having the posteroventral 
mandibular tooth rounded rather than angulate (Fig. 69b). The male is unique in having the occip- 
ital carina effaced dorsolaterally (but not dorsally, Fig. 69d). As in fu/viventris, the male midbasitar- 
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Ficure 69. Palarus dongalensis Klug: a — basal portion of female antenna; b — female mandible; c — male antenna: 
d — male head in dorsal oblique view showing occipital carina effaced subdorsally; e — male forebasitarsus; f— male midb- 
asitarsus in lateral view. 


sus lacks basoventral spines (Fig. 69f), but unlike that species the forebasitarsus is markedly broad- 
ened (Fig. 69e), among other characters. 

DESCRIPTION.— Least interocular distance about 1.0 x midocellar width in both sexes. Occip- 
ital carina separated from eye outer margin by hindocellar length in female, slightly more than half 
hindocellar length to slightly less than hindocellar length in male. Posteroventral mandibular tooth 
more rounded than in the other species of the variegatus group (Fig. 69b). Anterior margin of pre- 
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coxal mesopleural declivity without angulate prominence. Propodeal side aciculate anteriorly, 
ridged posteriorly. 

Frons all yellow; vertex yellow (black next to hindocelli); most of postocellar area yellow; 
gena all yellow or nearly so; scape and pedicel all yellow, flagellum orange-yellow, in male partly 
brown ventrally. Pronotum all yellow except black or red mesally behind streptaulus. Scutum yel- 
low, in most specimens with three longitudinal black strips (area between strips may be yellow or 
red); remaining thorax and propodeum all yellow in some specimens, reddish to partly black in oth- 
ers (propodeal dorsum yellow on each side of median depression, posterior surface black mesally, 
metapleuron black in some specimens). Wing membrane hyaline. Femora all yellow or fore- and 
midfemora reddish dorsally and hindfemur reddish except apically; tibiae and tarsi yellow. Terga 
yellow except tergum I red or black on basal declivity, following terga narrowly brown basally, and 
male tergum VII black laterally. 

2 — Dorsal length of flagellomere I 1.7 x apical width (Fig. 69a), Genal setae sinuous, some 
longer than midocellar width. Adlateral carina of tergum I gradually effacing posterad. Fine ridges 
of pygidial plate somewhat irregular, clearly diverging from midline (as in Fig. 65d). Sternum II as 
in bernardi (as in Fig. 65e, f): transverse crest simple; posterad of transverse crest (and associated 
row of setae) with semicircular platform delimited by obtuse swelling, apex of swelling separated 
from setae by more than midocellar width; apical depression shorter than midocellar width; 
swelling that borders apical depression not extending to each lateromedian angle of crest, without 
sharp tubercle. Length 14.0-18.0 mm. 


Ficure 70. Palarus dongalensis Klug ¢: a—tergum VII in dorsal view; b — tergum VII in lateral view; c — genitalia in 
dorsal view; d — genitalia in lateral view. 
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3.— Free margin of medioclypeus arcuate. Genal setae sinuous, longest ones (near hypos- 
toma) about twice midocellar width (Fig. 69d). Longest setae between mandibular condyle and 
notch almost twice midocellar width. Occipital carina effaced subdorsally (Fig. 69d). Dorsal length 
of flagellomere I 1.4 x apical width; flagellomeres I-X somewhat convex ventrally, VII and VIII 
slightly more than others, VII-X with a few erect setae (Fig. 69c). Mesopleural setae behind epis- 
ternal sulcus straight, markedly shorter than midocellar width. Mesothoracic venter, before precox- 
al sulcus, with some punctures many diameters apart, with setae shorter than those on ventral por- 
tion of preepisternum. Metasternum largely asetose (setae present only laterally). Forecoxa with- 
out apicomedian platform, with apicomedian brush of long setae (most setae sinuous). Forefemoral 
anteroventral surface concave. Forebasitarsus conspicuously widened, with discrete black mark- 
ings along edges (Fig. 69e) and on venter, with row of dark, appressed setae on venter. Foretarsal 
rake spines spatulate (Fig. 69e). Midcoxal venter flattened, unsculptured except for a few, sparse 
punctures, with evanescent preapical tubercle and oblong posteroventral tubercle. Midtibial spur 
shortened (about 0.25 x length of midbasitarsus). Midbasitarsus somewhat flattened dorsoventral- 
ly, curved in profile (Fig. 69f), ventrally with row of short spines (spines absent on basal third or 
so). Hindbasitarsus flattened dorsoventrally (as in Fig. 67 c, d). Tergum V without adlateral tooth 
or tubercle. Tergum VI with adlateral carina. Tergum VII: pygidial plate (Fig. 70a) slightly con- 
cave, emarginate apically, markedly raised above tergal apex (lateral pygidial process separated 
from tergal apex by more than midocellar width, Fig. 70b); pygidial carinae slightly diverging pos- 
teriorly; greatest width of plate about 0.4 x length; lateral pygidial process widest anteriorly 
(Fig. 70a), processes not connected ventrally by V-shaped carina; side of tergum conspicuously 
concave, in anterior half with oblique, densely setose carina that does not extend to tergal foremar- 
gin (Fig.70b); adlateral carina curved, not expanded; ventral margin of tergum concealed in later- 
al view; setae erect basally, not obscuring integument (concavity asetose); erect, markedly denser 
and shorter on edge of oblique ridge; numerous, long, upcurved on ventral surface of lateral pygidi- 
al process; conspicuously dense (but shorter than those of process) near tergal apex. Sternum II 
with transverse ridge before elevation, anterior margin of elevation obtuse, posterior margin with 
a few, obtuse teeth; posterior surface of elevation with numerous setae to almost glabrous. Sternum 
V: most punctures |-2 diameters apart, associ- 
ated setae erect, conspicuous, partly sinuous. 
Sternum VI: most punctures about one diame- 
ter apart, associated setae erect, conspicuous, 
mostly sinuous; adlateral carina sharp adjacent 
to ventral margin of tergum VI, not elevated 
relative to that margin, not pointed posteriorly. 
Gonocoxite with small sclerotized lobe adja- 
cent basoventrally to membranous area 
(Fig. 70d), apically with conspicuous setae 
(Fig. 70c, d). Length 14.3-15.0 mm. 

COLLECTING PERIOD.— Egypt: May, 29 
June, early July; Israel: 9 June; Oman: 5 April; 
Pakistan: 24 April; Saudi Arabia: 1-15 July and 
18 August; United Arab Emirates: 18 April S68 i 
through 28 June, July and 9-18 September. 30°E 60°E 90°E 

GEOGRAPHIC DISTRIBUTION (Fig. 71).— 
Egypt, Sudan, Israel and Arabian Peninsula, 
Pakistan, also central Sahara. 
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FIGURE 71. Collecting localities of Palarus dongalensis 
Klug. 
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RECORDS.— EGYPT: Abu Zabal, Ismailia (de Beaumont, 1949), 20 km N Ismailia (1 ¢, CSE), Sokhna 
on Red Sea coast (1 2, 1 ¢, USNM, lectotype and paralectotype of decipiens). ISRAEL: Elat (de Beaumont, 
Bytinski-Salz, and Pulawski, 1973). OMAN: NW Yanqul (Guichard, 1988). PAKISTAN: Baluchistan: Kha- 
ran (Guichard, 1988), SAUDI ARABIA: Al Kharj (Guichard, 1988), El Riyadh (de Beaumont, 1962). 
SUDAN: Ambikol on Nile (spelling according to Baker, 1997; 1 2, ZMHU, lectotype of dongalensis). UNIT- 
ED ARAB EMIRATES: Abu Dhabi (1 ¢, CAS), Al Saad (Guichard, 1988), Hatta (Guichard, 1988). COUN- 
TRY UNKNOWN: Central Sahara: Ahmet (de Beaumont, 1949). 


Palarus fulviventris Latreille 
Figures 72-76. 


Palarus fulviventris Latreille, 1812:651, ¢. Holotype or syntypes: ¢, Arabia according to original description, 
but actually Syria or Iraq: no specific locality (lost), not examined. Tentatively synonymized with 
Palarus spinolae by de Beaumont, 1949:639.— Kohl, 1885:424 (original description copied), 428 (in 
checklist of world Palarus); Dalla Torre, 1897:658 (in catalog of world Sphecidae). 

Palarus spinolae de Saussure, 1854:14, 2, ¢ (as Spinolae, incorrect original capitalization). Syntypes: Egypt: 
no specific locality (lost?), not examined. New synonym.—F. Smith, 1856:358 (in catalog of 
Hymenoptera in British Museum); Kohl, 1885:427 (original description copied), 428 (in checklist of 
world Palarus); Dalla Torre, 1897:659 (in catalog of world Sphecidae); Honoré, 1941:197 (in revision 
of Egyptian Palarus), 1942:59 (in catalog of Egyptian Sphecidae); de Beaumont, 1949:639 (in revision 
of Mediterranean Palarus), 640 (Egypt), 1962:223 (Saudi Arabia); de Beaumont, Bytinski-Salz, and 
Pulawski, 1973:17 (Israel); Bohart and Menke, 1976:291 (listed); Guichard, 1980:228 (Oman), 1988:134 
(Arabian Peninsula, as spinolae spinolae). 

Palarus aurantiacus Radoszkowski, 1893:68, ?. Lectotype: ?, Turkmenistan: Serax (ZMHU), here desig- 
nated, examined. New synonym.— F. Morawitz, 1897:151 (redescription); Dalla Torre, 1897:657 (in 
catalog of world Sphecidae); Myartseva, 1972a:81 (Turkmenistan), 1972b:108 (parasite: Asiometopia 
sp.). 1976:80 (nesting habits); Bohart and Menke, 1976:290 (listed); Kazenas, 1978:139 (in key to Sphe- 
cidae of Kazakhstan and Central Asia); Nazarova, 1998:41 (Tajikistan); Kazenas, 2001:32 (in checklist 
of Sphecidae of Kazakhstan and Central Asia), 165 (review of known biology), 2002:80 (geographic dis- 
tribution, Kazakhstan); Nazarova, 2005:94 (alfalfa fields in southwestern Tajikistan); Nemkov, 2005:243 
(in revision of Pa/arus of Russia and adjacent countries). 

Palarus spinolae niger de Beaumont, 1949:642, °, 3. Holotype: 3, Libya: Tripolitania: Gat (MILANO), not 
examined. New synonym.— de Beaumont, 1958:63 (Algeria: Tassili des Ajjer)— Bohart and Menke, 
1976:291 (listed). 

Palarus leleji Nemkov, 2005:243, 2, ¢. Holotype: 2, Iran: Ardabil: Unghyut Mugan (ZIN), paratypes exam- 
ined. New synonym. 

As Palarus sp.: Guiglia, 1939:187 (Libya), corrected to Palarus spinolae niger by de Beaumont, 1949:642. 


RECOGNITION.— The female of fu/viventris shares with klugi and variegatus the short genal 
setae (markedly shorter than the midocellar width), sternum II posterad of the crest and the associ- 
ated row of setae with a semicircular platform (delimited by obtuse swelling), and the sternum’s 
apical depression shorter than the midocellar width. Unlike A/ugi, the posteroventral mandibular 
tooth of fi/viventris is rounded (Fig. 73a) rather than sharp, and the forecoxa has an apicomedian 
process (Fig. 73b) that is absent in A/ugi. Unlike variegatus, the flagellum of fu/viventris 1s all or 
largely yellow or reddish (rather than all or predominantly black). Pa/arus rufipes is also similar, 
but in fi/viventris the foretibia is simple and the forebasitarsus is not widened. In ;wfipes, the fore- 
tibia is specialized (apicoventral margin emarginate posterad of spur socket, cuticle dark adjacent 
to emargination, ventral surface, basad of spur, in most specimens with conspicuous, falciform seta, 
Fig. 90c) and the forebasitarsus is slightly widened (Fig. 90d). 

The males of fi/viventris and the Indian k/igi share the following characters: a unique mid- 
basitarsus that is flattened laterally (i.e., markedly higher than wide), with inner surface asetose, 
slightly concave (Fig. 74c, d); a unique adlateral carina of tergum VII that is broadened and curved 
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ventrad in basal half (Fig. 75d, e, 
82f); and a black, apicoventral 
spot or series of spots on the fore- 
tibial venter (Fig. 74b). The male 
of fulviventris has the flagellar 
venter more distinctly serrate 
than kAlugi, flagellomeres L-IX 
more convex preapically (com- 
pare Figs. 74a and 82d), the pos- 
teroventral mandibular tooth the 
usual shape, not produced into a 
point, apicomedian forecoxal 
process conspicuous (Fig. 73d) 
versus short in A/ugi (Fig. 82b), 
and the lateral pygidial process 
conspicuous, separated from its 
opposite by at least the midocel- 
lar width (Fig. 75b, d), whereas 
inconspicuous, separated from its 
opposite by much less than mido- 
cellar width in Adugi (Fig. 82e), 

TYPE LOCALITY.— In_ the 
original description of Palartus 
fulviventris, Latreille says on the 
origin of species: “M. Olivier l’a 
trouve dans les déserts d’Arabie”. 
What he called Arabia, however, 
cannot correspond to the modern 
Arabian Peninsula. In his detailed 
report of his travels, Olivier 
(1801-1807) never mentioned 
Arabia, but described his visits to 
Egypt (between Alexandia and 
Cairo through the Nile), to Syria 
(Latakia to Aleppo), to Iraq 
(between Kirkuk and Baghdad), 
and to Iran (many areas). The 
species must have been collected 
in one of these four countries 
(probably Syria or Iraq), but not 
in Arabia. 


FiGuRE 72. Palarus fulviventris 
Latreille: a — female from Algeria in lateral | 
view; b — female from Egypt in lateral 
view; ¢ — female from Turkmenistan in lat- 
eral view. 
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FIGURE 73. Palarus fulviventris Latreille: a — female mandible; b — female forecoxal apex; c — female sternum I! in 
ventral view; d — male forecoxal apex. 


JUSTIFICATION OF NEW SYNONYMY.— Palarus fulviveniris was described from an unspecified 
number of males. The type material is apparently lost, but the original description allows unequiv- 
ocal recognition. Of all Palarus occurring in Egypt and the Middle East, only the species current- 
ly known as spinolae has a combination of a yellowish red antenna with the two apical flagellom- 
eres dark, the male flagellomeres serrate ventrally, and what may be described as a bifid apical gas- 
tral segment. These characteristics fit well the original description of fulviventris (“les antennes 
sont comprimées, un peu dentelées en scie a leur aréte inférieur, d’un fauve-pale, avec les deux 
derniers articles noiratres”, “le dernier segment est fourchu”’). Also, the body length given by 
Latreille (“un peu plus de six lignes”, 1.e., slightly more than 13.5 mm) is within the variation range 
of this species. We conclude that these two nominal species are conspecific, and we synonymize 
them. Latreille noted that the metathorax (he probably meant the propodeum) has several maculae, 
two above and two or three on each side. The specimens from North Africa and Israel have the 
propodeum all black, whereas the Central Asian specimens have it mostly yellow, while the type 
or types of fu/viventris seem to be intermediate in color. 

Palarus aurantiacus and leleji are clearly conspecific with fu/viventris, as defined above, and 
are therefore synonyms. Nemkov (2005) thought that /e/eji differed from aurantiacus in having a 
slightly concave lateral side of the female pygidial plate, the posterior margin of male sternum | 
slightly emarginate (rather than bidentate), and the lateral sides of male pygidial plate diverging 
posterad (rather than nearly parallel). We have found, however, that both the shape of the female 
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FiGuRE 74. Palarus fulviventris Latreille ¢: a — antenna; b — foretibial venter; c — midbasitarsus in lateral view; 
d — midbasitarsus in dorsal view. 


pygidial plate and of male sternum | are individually variable. For example, sternum I| varies from 
slightly emarginate to markedly emarginate (bidentate) in Egyptian specimens. The lateral margins 
of the male pygidial plate are indeed slightly less divergent in specimens from Central Asia than in 
these from other regions, but we regard it as geographic variation. 

Palarus spinolae niger was described for a dark form of fu/viventris. Given the amount of 
color variation in fi/viventris, we expect this form to be connected by intermediates to the typical 
form, and we synonymize these names as well. 

LECTOTYPE SELECTION.— The original description of aurantiacus does not indicate the num- 
ber of the specimens studied. The only original specimen now in existence may therefore be the 
holotype or one of the syntypes. We have designated it as the lectotype. 

TYPE DEPOSITORY OF PALARUS SPINOLAE.— The type specimens of Palarus spinolae are 
probably lost. They are not represented in de Saussure collection in Geneva, Switzerland (Bernhard 
Merz’s e-mail of 3 May 2006), nor are they listed in the catalog of Spinola collection in Torino, 
Italy, by Casolari and Casolari Moreno (1980). 

DESCRIPTION.— Least interocular distance about 1.3-1.5 =< midocellar width in female, 
1.3-1.6 * in male. Occipital carina separated from eye outer margin by more than hindocellus 
length. Anterior margin of precoxal mesopleural declivity with angulate prominence (prominence 
rudimentary in some specimens). Propodeal side aciculate anteriorly in many specimens, reminder 
ridged (ridges inconspicuous in some specimens). 
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Figure 75. Palarus fulviventris Latreille 3: a—tergum VII in dorsal view, specimen from Egypt; b — tergum VII in dor- 
sal view, specimen from Uzbekistan; ¢c — tergum VII in lateral view, specimen from Egypt: d — tergum VII in lateral view, 
specimen from Uzbekistan; e — genitalia in dorsal view; f — genitalia in lateral view. 


Clypeus and at least ventral half of frons yellow, remaining body parts markedly varying in 
color (see Color Variation below). Male foretibia with black apicoventral spot or a series of spots. 
?.— Genal setae not sinuous, markedly shorter than midocellar width. Dorsal length of fla- 
gellomere I 1.9-2.2 = apical width. Forecoxa with apicomedian process. Adlateral carina of tergum 
I gradually effaced posterad. Fine ridges of pygidial plate somewhat irregular to irregular, clearly 
diverging from midline. Sternum II (Fig. 73c): transverse crest simple (most specimens) or serrate; 


La 
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posterad of transverse crest (and associated row of setae) with semicircular platform delimited by 
obtuse swelling, apex of swelling separated from setae by more than midocellar width; apical 
depression shorter than midocellar width; swelling that borders apical depression extending to each 
lateromedian angle of crest, without sharp tubercle. Length 14.6-20.0 mm. 

3.— Free margin of medioclypeus almost straight. Genal setae not sinuous, longest ones 
about equal to midocellar width. Longest setae between mandibular condyle and notch more than 
midocellar width. Dorsal length of flagellomere I 2.0-2.2* apical width; venter of flagellomere | 
convex preapically, of flagellomeres II-X concave and unsculptured basally and convex preapical- 
ly, with some erect setae on preapical flagellomeres (Fig. 74a); venter of flagellomeres II and III 
with small, glabrous area between setal patch and apical margin. Venter of apical flagellomere 
basally concave and unsculptured. Mesopleural setae behind episternal sulcus straight, markedly 
shorter than midocellar width. Mesothoracic venter, before precoxal sulcus, with most punctures 
many diameters apart, with setae shorter than those on ventral portion of preepisternum. Metaster- 
num largely asetose (setae present only laterally). Forecoxa apicomesally expanded into narrow 
platform that is delimited by carina and largely glabrous on outer surface, apicomedian setae not 
denser than on remaining surface. Foretibia with black, elongate apicoventral spot on venter (Fig. 
74b), spot broken into several spots in many specimens. Midcoxal venter flattened, densely to 
sparsely punctate. Midtibial spur curved, short (about 0.25 x length of midbasitarsus or less). Mid- 
basitarsus flattened laterally, curved in dorsal view, ventrally with row of spines that are closely 
spaced in basal half (Fig. 74c, d). Midtarsomeres II and HI ventrally each with inconspicuous, 
transverse, glabrous area between setal patch and apical margin. Tergum V without adlateral tooth 
or tubercle. Tergum VI with adlateral swelling that in some specimens is modified into adlateral 
carina. Tergum VII: pygidial plate (Fig. 75a, b) largely flat (slightly concave in Central Asian spec- 
imens), emarginate apically, markedly raised above tergal apex: lateral pygidial process separated 
from tergal apex by more than midocellar width (Fig. 75a, b): pygidial carinae diverging posterad 
(greatest width of plate 0.3-0.4 x length); lateral pygidial process widest anteriorly, processes not 
connected medioventrally by V-shaped carina; adlateral carina, in anterior half, with ventrally ori- 
ented flange (Fig. 75c, d); ventral margin concealed in lateral view (except anteriorly); setae sparse, 
longest and densest ventrad of lateral pygidial process (Fig. 75c, d), not upcurved at tergal apex. 
Sternum II with transverse ridge before elevation, anterior margin of elevation obtuse and posteri- 
or margin either simple or with rudimentary, obtuse teeth. Sternum V with punctures that are sev- 
eral to many diameters apart, associated setae inconspicuous. Sternum V1 with punctures that are 
approximately 2-4 diameters apart, with setae straight, suberect to erect; adlateral carina well raised 
relative to ventral margin of tergum VI, obtusely to acutely pointed posteriorly in some specimens. 
Gonocoxite without sclerotized lobe adjacent basoventrally to membranous area (Fig. 75f), apical- 
ly with conspicuous setae (Fig. 75e). Length 13.6-20.4 mm. 

COLOR VARIATION (Fig. 72a-c).— Palarus fulviventris varies significantly in color, most vari- 
ation being geographic. Details are given below: 

The darkest specimens (Fig. 72a) occur in Morocco (Mhamid), Algeria (Djanet), and south- 
western Libya (Ghat). These populations represent the western portion of the species range and 
were recognized as the subspecies spinolae niger de Beaumont, 1949. Here, the flagellum is red- 
dish yellow, with a varying number (minimum two) of apical flagellomeres darkened. The rest of 
the head is black except for yellow lower half of the frons and anterior gena. The thorax and 
propodeum are all black except the following are reddish yellow: pronotal lobe, scutum anterolat- 
erally, and upper preepisternal area of the mesopleuron, in the male also the pronotal collar (all or 
only laterally), and in most males the scutellum is reddish. The wings are conspicuously infumate 
in the cellular area, the mid- and hindfemora are black (except apically): also part of the forefemur 


426 PROCEEDINGS OF THE CALIFORNIA ACADEMY OF SCIENCES 
Series 4, Volume 59, No. 8 


is black; and the tibiae are yellow to brown. The terga are black except dark reddish apical depres- 
sions. 

Egyptian and Israeli specimens (Fig. 72b), and those from northern Iran (including the type 
series of /e/eji), are significantly lighter. The antennae are reddish yellow, with the apical two fla- 
gellomeres dark, almost black. The rest of the head is black except for yellow lower half of the 
frons and anterior gena. The following are yellow on the thorax and propodeum: pronotal lobe and 
collar, scutum anterolaterally, scutellum, and metanotum (scutellum and metanotum reddish yel- 
low to black in some specimens), and in some specimens a pair of reddish lateral spots on the 
propodeal dorsum. The wings are moderately infumate, the mid- and hindfemora are yellow or with 
darkened dorsum, and the tibiae are yellow. The terga are yellow except brownish apical depres- 
sions. 

The lightest specimens occur in Tunisia, southern Iran, Central Asia, and western China (Fig. 
72c). In some of these, the entire body (including the flagellum) is yellow except for the black ocel- 
lar triangle and some reddish brown, but in some others most of the scutum and the propodeal dor- 
sum mesally are red or black, the occiput, part of the pronotum, and anterior part of terga are black, 
and some sterna have black spots. The wings are almost hyaline. In the single female from Tunisia, 
the entire body (including the flagellum) is yellow, except the following are black: ocellar triangle, 
scutum anteromesally and posteroadlaterally (part of scutum reddish), mesothoracic side along 
metapleural sulcus, and propodeal side anteriorly and propodeal posterior surface mesoventrally. 

PreEY. — The specimen from Talimarjan, Uzbekistan, is labeled (in Russian): “captured with 
paralyzed Anthidium)”. 

COLLECTING PERIOD.— Algeria: 19-29 May and June; Egypt: 20 April through 18 May and 
13 October; Iran: 29 June through 1 July; Israel 10 May — 23 June; Libya: September; Morocco: 
16 May; Oman: 30 March; Saudi Arabia: January and March through 19 August; Tajikistan: 22-26 
May; Turkmenistan: 17 and 23 May, 1-29 June, 8-11 July; United Arab Emirates: March through 
May and July; Uzbekistan: 12-16 June, 17 July, and 30 August. 

GEOGRAPHIC DISTRIBUTION (Fig. 76).— North Africa, Israel, Arabian Peninsula, Iran, Central 
Asia (southern Kazakhstan, Tajikistan, Turkmenistan, Uzbekistan), western China. 

Recorps.— ALGERIA: Djanet (3 2, 6 ¢, CAS; 8 2, 12 ¢, OOLM). CHINA: Xinjiang: Bugas near 
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FiGuRE 76, Collecting localities of Palarus fulviventris Latreille. 
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Hami which is about 42.5°N 93°E (1 ?, ZIN). EGYPT: Al Fayyum: Kom Osheim (1 °, 3 2, CAS). Al 
Iskanderiyah (= Alexandria): Burg-el-Arab (1 ¢, USU). Al Ismailiyah: Ismailiah (de Beaumont, 1949). Al 
Jizah (= Ghiza): Abu Rawash (1 ¢, CAS; 3 ¢, USNM), Ghiza (2 2,17 6, CAS: 1 2. RMNH), Hawamdieh 
(Honore, 1941), Kafr Farouk = Ein Shams (3 ¢, USNM), Kafr Hakim (1 2, AMNH). Al Qahirah (= Cairo): 
Abbasiyah (de Beaumont, 1949), Gebel Asfar (1 2, 2 ¢, SAM), Kerdasah (de Beaumont, 1949), Maadi (1 ¢, 
CAS; 1 3, MS; 1 ¢,SAM; 1 ?, USNM). IRAN: Haft Tapeh 300 km N Abadan (1 2, CAS), Unghyut Mugan 
in Ardabil Province (1 2, | 3, ZIN, paratypes of /e/eji), ISRAEL (de Beaumont, Bytinski-Salz, and Pulaw- 
ski, 1973, or as indicated): Beersheba, Gvulot, Revivim (1 ¢, CAS), Kfar Yeroham (1 ¢, CAS: | ¢, RMNH, 
as Bir Rehme). KAZAKHSTAN: South Kazakhstan: 30 km S Chardara (Kazenas, 2002), Timur railway sta- 
tion ca 42°50'N 68°30'E (1 2, KRAKOW). LIBYA: Fezzan: Ghat (Guiglia, 1939; de Beaumont, 1949, as 
Gat). MOROCCO: 10 km S Bouarfa (1 ¢, OOLM), Mhamid (1 ¢, OOLM). OMAN: Al Minyjal al Film 
350 km S Muscat (1 3, CSE), Rostaq (Guichard, 1980), Sur (Guichard, 1980). PAKISTAN: Karachi (1 °, 
BMNH). SAUDI ARABIA: Abu Arish (Guichard, 1988), Al Kharj (Guichard, 1988), Beish (Guichard, 1988), 
El Riyadh (de Beaumont, 1960; Guichard, 1988). TAJIKISTAN: Ayvadj (2 2, ZIN), 10 km NE Garavuty on 
Vakhsh River (1 ¢, CAS), Djilikul (3 ¢, ZIN), Tigrovaya Balka Nature Reserve (Nazarova, 1998), near 
Yanghiabad on Vakhsh River (1 ¢, CAS). TUNISIA: Tozeur (1 2, MS). TURKMENISTAN (M = Myartse- 
va, 1972a; N = Nemkov, 2005): Akhcha Kuyma (1 9, CAS), Askhabad (1 ¢, OOLM; 1 2, ZIN: 1 2,1 2, 
ZMMU), Badhyz Nature Reserve (1 ¢, CAS; 1 ¢, ZMMU), Bederkent in Takhta-Bazar District (1 2,3 ¢, 
ZIN), Djebel (1 2, CAS; 2 2, ZIN), Farab (1 2, ZIN), Imam Baba (1 ¢, ZIN), Karabata (1 ¢, ZMMU), Kara 
Bogaz 40km N Kizil Arvat (1 2, 1 ¢, ZIN), Kerki (N), Krasnovodsk (6 o, ZIN), Repetek (3 2, ZIN; 2 2, | 
3, ZMMU), lower Tedjen River (M), Uch-Adji (1 2, ZIN), Uzun-Ada (M). UNITED ARAB EMIRATES 
(Guichard, 1988): Hatta, Shweib-Madam Road. UZBEKISTAN: Bag Abzal 50 km N Bukhara (2 6, CAS), 
Golodnaya Step’ railway station [later renamed Mirzachul’ and then Gulistan] ca 40°30'N 68°40'E (2 3, 
KRAKOW), Khiva (2 ¢, CAS; 1 2, 6 ¢, ZIN)), Khiva: Ravat (1 ¢, ZIN), near Talimarjan (1 9, ZMMU). 


Palarus gao Pulawski and Prentice, sp. nov. 
Figures 34, 77, 78. 


DERIVATION OF NAME.— Gao, a medieval town on the southern outskirts of Sahara in Mali; a 
noun in apposition to the generic name. 

RECOGNITION.— The female of gao has a distinctive sternum II (Fig. 77a-c): the crest has 
three well-defined teeth, the platform behind crest is not delimited basally, and its apex is narrow- 
er than in fulviventris and variegatus (compare Fig. 77a with 73c and 98c, d). 

The male has genal setae straight (rather than sinuous) and markedly shorter than the midocel- 
lar width, the pygidial plate markedly emarginate apically (fig. 77e), midtibial spur present, and the 
midbasitarsus not flattened (about as wide as high). Like ft/viventris and unlike variegatus, it has 
an acute apicomedian forecoxal prominence. Other features of gao that differentiate it from varie- 
gatus are: midcoxa with posteroventral carina or well-developed tubercle (lacking in variegatus); 
midtarsomere II with cluster of posteroventral spines (cluster lacking); adlateral carina of tergum 
VII double-edged in posterior half (rather than simple), microridged between edges (Fig. 77f): 
adlateral carina of sternum VI not pointed posteriorly whereas pointed in most variegatus, and 
antenna all or predominantly yellow or orange-yellow dorsally (Fig. 77d) rather than all or predom- 
inantly black. 

DESCRIPTION.— Least interocular distance about 1|.7-1.9 midocellar width in female, 1.4 = in 
male. Occipital carina separated from eye outer margin by more than hindocellus length. Anterior 
margin of precoxal mesopleural declivity with angulate prominence. Propodeal side microareolate 
or unsculptured anteriorly, remainder ridged. Forewing slightly infumate. 

Frons yellow in ventral half, yellow extending mesally to midocellus in female; gena all yel- 
low in female (black behind postocellar area in specimen from Niger), with macula above mid- 
height in male; scape and pedicel yellow in female, brown to black ventrally in male (scape with 
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Ficure 77. Palarus gao Pulawski and Prentice, sp. nov.: a — female sternum II in ventral view; b — female sternum II 
in lateral view; c — center of female sternum II in ventral view; d — male antenna; e — male tergum VII in dorsal view; 
f— male tergum VII in lateral view. 


some yellow in some specimens); flagellum yellow or orange-yellow dorsally, brown ventrally, 
except flagellomere I yellow (only partly so in male). Pronotal collar and lobe yellow, also prono- 
tum anteriorly in female. Thorax and propodeum black except the following are yellow: scutum 
anterolaterally, scutellum and scutellar flange, axilla, metanotum, mesopleuron largely in female, 
preepisternal area dorsally in male (also episcrobal area in some specimens), in female also 
propodeal dorsum (black mesally in some specimens). Wing membrane nearly hyaline basally, 
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infumate apically. Femora largely yellow, but forefemur black dorsally (except apex) and in most 
specimens reddish anteriorly, midfemur black dorsally (except apex) and reddish anteriorly, hind- 
femur red or black basally, yellow apically; tibiae yellow; tarsi brown. Terga nearly all yellow 
(black basally, including basal declivity of tergum 1), but side of tergum VI in male and most 
females and male tergum VII black. 

?.— Genal setae sparse, shorter than midocellar width. Dorsal length of flagellomere | 
1.8-2.0 < apical width. Adlateral carina of tergum I low, gradually effaced posterad. Fine ridges of 
pygidial plate uniform, diverging posterad near margin. Sternum II: transverse crest with three 
teeth (Fig. 77a-c); posteromedian concavity (posterad of crest and associated row of setae) with 
median platform that is not delimited basally; swelling that borders apical depression ill defined, 
without sharp tubercle laterally (Fig. 77a). Length 13.0-14.2 mm. 

é.— Free margin of medioclypeus slightly arcuate. Genal setae markedly shorter than mido- 
cellar width. Longest setae between mandibular condyle and notch about equal to midocellar 
width. Dorsal length of flagellomere I 1.8-1.9 x apical width; venter of flagellomeres II-X convex 
preapically (Fig. 77d), apical flagellomeres with some short, erect setae. Mesopleural setae behind 
episternal sulcus not sinuous, markedly shorter than midocellar width. Mesothoracic venter, before 
precoxal sulcus, with most punctures 2-3 diameters apart and setae as long as those on ventral por- 
tion of preepisternum. Metasternum setose. Forecoxa apicomesally expanded into narrow platform 
that is delimited by carina, apicomedian setae not denser than on remaining surface. Midtibial spur 
short (about 0.25 « length of midbasitarsus), slightly curved. Midbasitarsus not curved nor flat- 
tened, ventrally with row of widely spaced spines; midtarsomere II in some specimens with clus- 
ter of posteroventral spines. Tergum V without adlateral tooth or tubercle. Tergum VI without adlat- 
eral carina or swelling. Tergum VII: pygidial plate (Fig. 77e) somewhat concave, emarginate api- 
cally, markedly raised above tergal apex (lateral pygidial process separated from tergal apex by 
more than midocellar width); pygidial carinae diverging posteriorly (plate’s greatest width about 
0.5 x length); lateral pygidial process widest anteriorly, processes not connected medioventrally by 
V-shaped carina; adlateral carina expanded anteriorly, double-edged in posterior half, integument 
ridged between edges (Fig. 77f); ventral edge of tergum concealed in lateral view; setae sparse, 
longest and densest (but not upcurved) ventrad of lateral pygidial process, not upcurved at tergal 
apex. Sternum II with transverse ridge before elevation, anterior margin of elevation obtuse, pos- 
terior margin a simple carina. Sternum V with punctures averaging several to many diameters apart 
(a few punctures may be about one diameter apart); associated setae inconspicuous. Sternum VI 
with punctures that are approximately 2-4 diameters apart; setae straight, suberect to erect; adlat- 


FiGurE 78. Palarus gao Pulawski and Prentice, sp. nov. ¢: a — genitalia in dorsal view; b — genitalia in lateral view. 
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eral carina somewhat raised relative to ventral margin of tergum VI, not sharply pointed posterior- 
ly. Gonocoxite with narrow, sclerotized lobe adjacent basoventrally to membranous area (Fig. 78b), 
apically with short, inconspicuous setae (Fig. 78a). Length 11.0-11.7 mm. 

GEOGRAPHIC DISTRIBUTION (Fig. 34).— Burkina Faso, Mali. 

RECORDS.— Ho torype: 3, Mali: 25 km E Hombori, 18 Aug 1991, W.J. Pulawski (CAS). PARATYPEs: 
BURKINA FASO: 15 km SE Gorom Gorom at 14°21.4'N 0°07.9'W, 28 July 2004, Sidiki Konaté and W.J. 
Pulawski (1 ?, 1 ¢, CAS); 4 km NW Ouahigouya at 13°37.0'N 2°27.6'W, 9 July 2004, M.H. Bourbin and 
W.J. Pulawski (I 9, BMHN; | 2, CAS; 1 ¢, OHL); same locality, 6-7 Aug 2004, Sidiki Konaté and W.J. 
Pulawski (2 2,2 ¢, CAS). MALI: 180 km SW Gao, 13 Aug 1991, M. Schwarz (1 ¢, MS), 10 km S Mopti, 
7 Aug 1991, W.J. Pulawski (1 ¢, CAS). NIGER: Agadez Region: 30 km S Agadez at 16°39.0'N 7°56.9'E, 7 
Aug 2005, Madougou Garba and W.J. Pulawski (2 2°, CAS). Tillabéri Region: 8 km SE Kollo at 13°16.4'N 
2°22.0'E, Madougou Garba and W.J. Pulawski (1 2, CAS). 


Palarus jaxartes Pulawski and Prentice, sp. nov. 
Figures 79-81. 


DERIVATION OF NAME.— Jaxartes (0 lagaptyc¢), the ancient Greek name of Syr Darya River, 
near which the first specimen was collected; a noun in apposition to the generic name. 

RECOGNITION.— Like bernardi and dongalensis, jaxartes has sinuous genal setae, many of 
which are longer than the midocellar width. 

In the female, sternum II has a short, transverse platform posterad of transverse crest and asso- 
ciated row of setae (the platform is ill defined in several specimens from Repetek, Turkmenistan); 
the platform’s length is markedly smaller than midocellar width; also, the apical depression of the 
sternum is about as long as the midocellar width (Fig. 80a, b). A similar sternum occurs elsewhere 
only in saundersi in which the genal setae are straight, shorter than one midocellar width. In addi- 
tion, the least interocular distance is almost equal to midocellar width in jaxartes and 0.6-0.7 x 
midocellar width in saundersi. 

The male of jaxartes shares with saundersi the forebasitarsal venter with a black preapical, 
longitudinal spot; the midtibia without spur (also absent in bernardi); a lamellar, translucent, cir- 
cular pad on the venter of midtarsomeres II and II] (pad also present in arabicus, oneili, and saun- 
dersi); and the adlateral carina of tergum VII not expanded, the tergum thus appearing double- 
edged (Fig. 79f). The male of jaxartes differs from that of saunders in the following (in addition 
to having sinuous genal setae): the punctures of the mesothoracic venter are 1-4 diameters apart 
(many diameters apart in saundersi), the adlateral carina of tergum V is present only posteriorly 
(extends over nearly the entire exposed length of the tergum in saundersi), the pygidial plate is 
broadly emarginate apically (Fig. 79e) whereas narrowly emarginate in saundersi, and the eleva- 
tion of sternum II is not carinate and not serrate, whereas sharply carinate anteriorly and serrate 
posteriorly in saundersi (Fig. 95a, b). 

DeEscripTION.— Least interocular distance about 0.9 x midocellar width in both sexes. Occip- 
ital carina separated from eye orbit at vertex by more than hindocellar length in female, by hindo- 
cellar length or slightly more in male. Anterior margin of precoxal mesopleural declivity without 
angulate prominence. Propodeal side unridged, punctate except anteriorly. 

Frons yellow to above midheight, gena yellow adjacent to orbit to above midheight or more in 
female, black in male; mandibular posterior margin dark basally in male; scape yellow, pedicel 
brown or yellow, flagellum yellow dorsally, darkened ventrally. Pronotum yellow except black 
mesally behind streptaulus in female, in male black except anterior rim, collar, and pronotal lobe 
yellow; scutum yellow laterally in female, anterolaterally in male; scutellum, scutellar flange, and 
metanotum yellow: mesopleuron, metapleuron, and propodeum largely yellow in female, in male 
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FIGURE 79. Palarus jaxartes Pulawski and Prentice, sp. nov.: a — female sternum II in ventral view; b — female ster- 
num II in lateral view; c — female pygidial plate in dorsal view; d — male antenna; e — male tergum VII in dorsal view; 
f— male tergum VII in lateral view. 


mesopleuron varying from mostly black (only preepisternal area dorsally yellow) to all yellow, and 
side of propodeal dorsum yellow (also propodeal side largely in one specimen from Repetek). 
Wing membrane nearly hyaline. Femora, tibiae, and tarsi yellow (female femora yellowish brown), 
Terga yellow except apical tergum black in both sexes. 

? .— Genal setae sinuous, some longer than midocellar width. Dorsal length of flagellomere I 
2.1 x apical width. Adlateral carina of tergum I gradually effaced posterad. Lateral margin of 
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pygidial plate slightly concave at about midlength, but practically straight in specimens from Uch- 
Adzhi. Ridges of pygidial plate irregular, markedly diverging posterad from midline (Fig. 79c). 
Sternum II (Fig. 79a, b): transverse crest simple: posterad of transverse crest (and associated row 
of setae) with short, transverse platform whose posterior margin is linear, obtuse laterally, sharp in 
mesal third or more; distance between crest and platform’s posterior margin markedly smaller than 
midocellar width; apical depression longer than midocellar width; swelling that borders apical 
depression extending to lateromedian angle of crest, without sharp tubercle. Length 12.0-13.5 mm. 

3.— Free margin of medioclypeus slightly arcuate. Genal setae sinuous, some longer than 
midocellar width. Longest setae between mandibular condyle and notch about equal to midocellar 
width. Dorsal length of flagellomere I 2.4 = apical width; venter of flagellomeres I and II incon- 
spicuously convex preapically, of flagellomeres HI-[X slightly convex (Fig. 79d). Mesopleural 
setae behind episternal sulcus sinuous, about as long as midocellar width. Mesothoracic venter, 
before precoxal sulcus, with most punctures two to three diameters apart, with setae about as long 
as those on ventral portion of preepisternum. Metasternum largely asetose (setae present only lat- 
erally). Forecoxa without apicomedian platform, without dense apicomedian setae. Forebasitarsal 
venter with small black, preapical spot, in specimen from Karak with row of a few erect setae adja- 
cent to posterior margin on about apical third. Midcoxal venter flattened, unsculptured except for 
a few, sparse punctures, with inconspicuous preapical tubercle, posteroventral carina reduced to ill- 
defined swelling. Midtibial spur absent. Midbasitarsus neither curved not flattened, ventrally with 
somewhat irregular row of spines. Midtarsomeres II and III with apicoventral, translucent, circular 
pad (as in Fig. 84e). Tergum V with short, obtuse, posteriorly situated adlateral carina. Tergum VI 
with long adlateral swelling (extending over most of exposed tergal length). Tergum VII: pygidial 
plate (Fig. 79e) concave, emarginate apically, raised above tergal apex (lateral pygidial process sep- 
arated from tergal apex by more than midocellar width); pygidial carinae diverging posterad (great- 
est width of plate about 0.5 x length); lateral pygidial process widest anteriorly, processes not con- 
nected ventrally by V-shaped carina; side of tergum not markedly concave; adlateral carina evenly 
curved, not expanded (Fig. 79f); ventral margin of tergum close to adlateral carina, but largely vis- 
ible in lateral view; carina in posterior half produced into minimal, ventrally oriented flange; setae 
longest on sides and ventral apex of lateral pygidial process, not upcurved at tergal apex (Fig. 79f). 
Sternum II without transverse ridge before elevation, anterior margin of elevation obtuse and pos- 
terior margin undulating, with inconspicuous, obtuse teeth in specimen from Karak. Sternum V 
with a few inconspicuous punctures and setae. Sternum VI, on disk, with minute punctures that are 
many diameters apart; associated setae inconspicuous, straight; adlateral carina short, somewhat 


Ficure 80. Palarus jaxartes Pulawski and Prentice, sp. nov. ¢: a— genitalia in lateral view; b — genitalia in dorsal view. 
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raised relative to ventral margin of tergum VI, 
not acutely pointed posteriorly. Gonocoxite 
with narrow sclerotized lobe adjacent basoven- 
trally to membranous area (Fig. 80a), apically 
with short but conspicuous setae (Fig. 80b). 
Length 12.5-12.8 mm. 

GEOGRAPHIC DISTRIBUTION (Fig. 81).— 
Kazakhstan, Turkmenistan. 

RECORDS.— Ho.Lotyre: 2, Kazakhstan: 
Chardara (1 °, KRAKOW, ex coll. Radoszkowski). 
PARATYPES: KAZAKHSTAN: South Kazakhstan: 
Karak (= Karak Tau or Karak Hill) ca 120 km N 
Chardara (1 6, KRAKOW, ex coll. Radoszkowski). 
The labels of the two specimens from Kazakhstan 
are typical of A.P. Fedtchenko material. He visited 
Chardara on 25 April 1871, and Karak on 6-7 May 
1871 of the Julian calendar (Fedtchenko, 1871). 
TURKMENISTAN: Charjow, no date, G. von Ren- Figure 81. Collecting localities of Palarus jaxartes 
nenkampff (1 2°, RMNH, as Tschardschui); Repetek, Pulawski and Prentice, sp. nov., and Palarus klugi Menke. 
14 May 1990, A. Shatalkin (1 ¢, CAS; 1 2,1 6, 

ZMMU); 3 km SE Repetek, 13 May 1990, V.L. Kazenas (1 2, 1 ¢, CAS); Uch-Adzhi, 1-3 May 1929, 
A. Shestakov (1 2, CAS; 3 2, ZIN); same locality, 10 May 1908, V. Sovinskiy (1 2, ZIN). 
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Palarus klugi Menke 
Figures 81-83. 


Palarus indicus Nurse, 1903:4, ¢, junior secondary homonym of Palarus indicus (Gmelin, 1790). Holotype: 
é, India: Gujarat: Disa = Deesa (BMNH), examined. New synonym.— Turner, 1911:480 (probably a 
subspecies of Palarus dongalensis); Ramakrishna Aiyar, 1916:553 (in catalog of Indian aculeates 
described after Bingham, 1897); Turner, 1917:194 (India: Disa, Pusa). 

Palarus klugi Menke in Bohart and Menke, 1976:291. Substitute name for Palarus indicus Nurse, 1903. 


RECOGNITION.— The female of A/ugi shares with fu/viventris the short genal setae (markedly 
shorter than the midocellar width), sternum II posterad of the crest and associated row of setae with 
a semicircular platform (delimited by obtuse swelling), the sternum’s apical depression shorter than 
the midocellar width, and the flagellum yellow basally, orange yellow apically. Unlike fu/viventris, 
the posteroventral mandibular tooth of k/ugi is sharp (Fig. 82a), rather than rounded, and the fore- 
coxa has no apicomedian process (process present in fulviventris). Also, klugi occurs in southern 
Pakistan and India, whereas fu/viventris ranges from North Africa to Kazakhstan and Tajikistan. 

The male of A/ugi and that of fulviventris share the following unique characters: the midba- 
sitarsus flattened laterally (i1.e., markedly higher than wide), with the inner surface asetose, slight- 
ly concave (as in Fig. 74c, d), the adlateral carina of tergum VII broadened and bent ventrad in its 
basal half (Fig. 82d), and the foretibia with a black apicoventral mark (a series of such marks may 
be present in fu/viventris). The male of klugi differs from fulviventris in having the flagellar venter 
less distinctly serrate, flagellomeres II-IX less convex preapically (compare Figs. 74a and 82d), the 
posteroventral mandibular tooth produced into a ventrally (= posteriorly) directed point, apparent- 
ly unique among the apoid wasps (Fig. 82c), apicomedian forecoxal process short (conspicuous in 
fulviventris), the lateral pygidial process inconspicuous, separated from its opposite by much less 
than midocellar width (Fig. 82e), whereas in fu/viventris the lateral process are conspicuous, sepa- 
rated from its opposite by at least midocellar width. 
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FiGuRE 82. Palarus klugi Menke: a — female mandible; b — male forecoxae and foretrochanters; c — male mandible; 
d — male antenna; e — male tergum VII in dorsal view; f— male tergum VII in lateral view. 


DESCRIPTION.— Least interocular distance about 1.6 x midocellar width in female, 1.4 * in 
male. Occipital carina separated from eye outer margin by more than hindocellus length. Anterior 
margin of precoxal mesopleural declivity with angulate prominence. Propodeal side ridged (con- 
spicuously so in male) except unsculptured anteriorly. 

Frons maculate to above midheight in holotype male and another male from Jodhpur area, to 
midocellus in remaining specimens; vertex yellow in most specimens (except interocellar area 
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black in some) but all black in male from Jodhpur area, with narrow, orange brown macula later- 
ad of hindocellus in holotype; gena all yellow in female, yellow along anterior half in male (black 
dorsally in holotype); scape and pedicel all yellow; flagellum yellow basally, orange-yellow api- 
cally, with some brown ventrally. Pronotal collar and lobe yellow, also pronotum anteriorly. Tho- 
rax and propodeum black except the following are yellow: scutum anterolaterally (remaining scu- 
tum all red in one female), scutellum and scutellar flange, axilla, metanotum and metanotal flange, 
preepisternal area dorsally in male, in female all mesopleuron (including venter), metapleuron, 
propodeal side in most specimens (all black in male from Jodhpur area) and side of propodeal dor- 
sum. Wing membrane yellowish. Femora reddish except forefemur yellow ventrally and apically; 
foretibia and tarsus yellow (male foretibia with black, oblong apicoventral spot), mid- and hindtib- 
iae and tarsi reddish. Terga nearly all yellow except basal declivity of tergum I black (only 
mesoventrally so in male from Jodhpur area). 

?.—Genal setae not sinuous, markedly shorter than midocellar width. Posteroventral 
mandibular tooth sharp (Fig. 82a). Dorsal length of flagellomere I 1.8 < apical width. Forecoxa 
without apicomedian process. Adlateral carina of tergum I gradually effaced posterad. Fine ridges 
of pygidial plate somewhat irregular, clearly diverging from midline. Sternum II as in fu/viventris 
(as in Fig. 73c): with transverse crest simple; posterad of transverse crest (and associated row of 
setae) with semicircular platform delimited by obtuse swelling, apex of swelling separated from 
setae by more than midocellar width; swelling that borders apical depression extending to each lat- 
eromedian angle of crest, without sharp tubercle. Length 16.0 mm. 

3.— Free margin of medioclypeus almost straight. Genal setae not sinuous, longest ones 
about equal to midocellar width. Posteroventral mandibular tooth produced into a ventrally (= pos- 
teriorly) directed point (Fig. 82c). Longest setae between mandibular condyle and notch slightly 
more than midocellar width. Dorsal length of flagellomere I 1.8 < apical width; venter of flagel- 
lomere I convex preapically, of flagellomeres II-X concave and unsculptured basally and convex 
preapically, with some erect setae on preapical flagellomeres (Fig. 82d). Mesothoracic venter, 
before precoxal sulcus, with most punctures many diameters apart and setae shorter than those on 
ventral portion of preepisternum. Metasternum setose. Forecoxa apicomesally with short, narrow 
platform that is delimited by carina and largely glabrous on outer surface (Fig. 82b), apicomedian 
setae denser than on remaining surface. Mesopleural setae behind episternal sulcus simple, 
markedly shorter than midocellar width. Midcoxal venter flattened, unsculptured except for a few, 
sparse punctures, with evanescent, elongate, preapical tubercle, with posteroventral carina. Midtib- 
ial spur short (about 0.4 x length of midbasitarsus). Midbasitarsus flattened laterally, curved in dor- 
sal view, ventrally with row of spines that are closely spaced in basal half (as in Fig. 74c, d); inner 
surface concave, glabrous. Tergum V without adlateral tooth or tubercle. Tergum VI without adlat- 
eral swelling or carina. Tergum VII: pygidial plate (Fig. 82e) slightly concave, narrowly emarginate 
apically (emargination markedly shorter and narrower than midocellar width), markedly raised 
above apex of tergum VII (lateral pygidial process separated from tergal apex by about 1.5 x mido- 
cellar width); pygidial carinae diverging in basal half, convergent preapically (greatest width of 
plate 0.4 x length); lateral pygidial process widest at base, in holotype and male from Jodhpur con- 
nected by longitudinal carina with tergal apex; adlateral carina, in anterior half, with ventrally ori- 
ented flange (Fig. 82f), as in fulviventris; ventral margin visible anteriorly and posteriorly in pro- 
file; setae sparse, not upcurved, longest ventrally of lateral pygidial process. Sternum II with trans- 
verse ridge before elevation, anterior margin of elevation obtuse and posterior margin somewhat 
undulating carina. Sternum V impunctate and asetose except laterally in most specimens, sparsely 
punctate in that from Jodhpur. Sternum VI with minute punctures that average many diameters 
apart and inconspicuous associated setae; adlateral carina well raised relative to ventral margin of 
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FIGURE 83. Palarus klugi Menke ¢: a — genitalia in dorsal view; b — genitalia in lateral view. 


tergum VI. Gonocoxite with sclerotized lobe adjacent basoventrally to membranous area 
(Fig. 83b), apically with conspicuous setae (Fig. 83a). Length 15.5-17.3 mm. 

COLLECTING PERIOD.— India: April (Pusa), 15 August (Jodhpur area,), September (Disa); 
Pakistan: October. 

GEOGRAPHIC DISTRIBUTION (Fig. 81).— India, Pakistan. 

ReECORDS.— INDIA: Bihar: Pusa (Turner, 1917). Gujarat: Disa = Deesa (1 ¢, BMNH, holotype of 
indicus Nurse). Rajasthan: 40 km S Jodhpur (1 ¢, CAS). PAKISTAN: Sind: Karachi (1 2, 1 ¢, BMNH; 1 °, 
CAS). 


Palarus oneili Brauns 
Figures 84-86. 


Palarus oneili Brauns, 1899:408, °, ¢ (as O'Neili, incorrect original capitalization and apostrophe). Lecto- 
type: 2, South Africa: Eastern Cape Province: Sunday River near Port Elisabeth (TMP), present desig- 
nation, examined— Bingham, 1902:210 (South Africa); Brauns, 1911:117 (preying on Myzine and 
small bees); Arnold, 1923:11 (in revision o Afrotropical Palarus), 1930:7 (in checklist of Afrotropical 
Sphecidae); Bohart and Menke, 1976:291 (listed); Gess, 1981:20 (South Africa, nesting in friable soils). 

Palarus rothschildi Magretti, 1908:190, ¢ (as Rothschildi, incorrect original capitalization). Holotype or syn- 
types: o, Ethiopia: Endessa in upper Awash River area (MNHN), examined. New synonym.— Arnold, 
1923:12 (original description copied), 1930:7 (in checklist of Afrotropical Sphecidae); Scott in Arnold, 
1933:369 (known from Ethiopia); Bohart and Menke, 1976:291 (listed). 

Palarus rothschildi croesus Arnold, 1951:160,2, ¢. Lectotype: ¢, Ethiopia: Ufdem, now Afdem (BMNH), 
present designation, examined. New synonym. Not listed by Bohart and Menke (1976). 

Palarus multiguttatus Arnold, 1960:472, ¢. Lectotype: ¢, Kenya: Kacheliba: Suk (SAM, specimen labeled 
as Type by G. Arnold), here designated, examined. New synonym.— Bohart and Menke, 1976:291 (list- 
ed). 


RECOGNITION.— Like pentheri, the female of onei/i has a transverse, serrate crest on 
sternum II, with no additional carina or platform posterad of it (Fig. 84a). They differ in the tho- 
racic coloration: in onei/i, the pronotum and the scutum anterolaterally are yellow or black, in many 
specimens also the scutellum and the metanotum are yellow (reddish in some). These areas are all 
reddish in pentheri. Also, the least interocular distance is slightly greater in oneili (about 
0.7-0.85 x midocellar width, versus 0.6 * In pentheri). 

The male of onei/i may be recognized by the combination of a lamellar, translucent, circular 
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FiGURE 84. Palarus oneili Brauns: a — female sternum II in ventral view; b — female sternum II in lateral view: 
¢ — male antenna; d — male midbasitarsus in lateral view; e — male midtarsomeres II and III in ventral view; f — adlateral 
carina of sternum VI in lateral oblique view. 


pad on the venter of both midtarsomeres II and III (Fig. 84e) and a longitudinal basal carina on ter- 
gum VII between the dorsal elevation and adlateral carina (Fig. 85b). Only the pads are present in 
arabicus, jaxartes and saundersi, and only the tergal carina in pentheri. Also, unlike the other four 
species, tergum VI of oneili lacks both an adlateral carina and a tooth. 

JUSTIFICATION OF NEW SYNONYMY.— Palarus multiguttatus, oneili, rothschildi, and rothschil- 
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di var. croesus are just forms of one widely distributed species that varies significantly in color. We 
could not detect any significant differences between the populations, and we synonymize these 
names. 

DESCRIPTION.— Least interocular distance about 0.7-0.9 = midocellar width in female, 
0.5-0.8 x in male. Occipital carina separated from eye outer margin by more than hindocellar 
length (slightly so in male). Anterior margin of precoxal mesopleural declivity with modest angu- 
late prominence (prominence rudimentary or absent in some specimens). Propodeal side aciculate 
anteriorly, remainder punctate, unridged (punctures nearly reduced in some specimens). Maculae 
yellow except gastral maculae whitish in specimens from Ethiopia. 

Coloration of oneili varies extensively, both within and between populations, For example, the 
pronotum, scutum anterolaterally, scutellum, metanotum, and terga are yellow in most females 
from Tierberg Farm, South Africa, but all black in others. Males tend to be darker than females, 
and in many southern African populations nearly all black males are predominant. Gastral macu- 
lace yellow in most populations, but yellowish white in those from Ethiopia. 

Clypeus largely brown or black in many South African males, especially medioclypeus; frons 
all yellow to midocellus or slightly below or with small black area ventrad and laterad of antennal 
socket (in some males also black between and above antennal sockets); vertex black, occasionally 
with minute macula between mid- and hindocellus; gena black, yellow along orbit (macula small, 
centered above genal midheight in specimens from South Africa and males from Namibia); 
mandible dark basomesally in some specimens; scape varying from all yellow to all black; pedicel 
and flagellum yellowish brown to black, dorsum in many specimens light brown to reddish (except 
basally); flagellum yellow to dark orange dorsally, more broadly so toward apex; remaining flagel- 
lum largely brown in female, black in male. Thorax and propodeum all black in some males, in 
female at least preepisternal area yellow (also in many males); macula of varying size present in 
many specimens on pronotal collar, pronotal lobe, pronotal side, propleural side, scutum anterolat- 
erally, almost all metanotum, behind episternal sulcus (mesopleuron and mesothoracic venter 
almost all yellow or reddish in some females), on scutellum (all or part), metanotum, propodeal 
dorsum laterally, propleuron, and in some females also on small area before metapleural pit or more 
irregular metapleural spots; scutellum in some specimens partly reddish, in female contrasting with 
yellow metanotum; precoxal lobes and metasternum brown to reddish brown. Wing membrane 
nearly hyaline to minimally infumate. Coxae dark brown to reddish, largely yellowish or reddish 
in most females, forecoxa yellow laterally in some specimens; mid- and hindcoxae with small api- 
cal macula in some specimens; femora largely yellow to reddish, with contrasting reddish, brown, 
or dark brown areas that do not extend to apex: posterodorsal on fore- and midfemora, dorsal, pos- 
terior, and ventral on hindfemur; tibiae and tarsi yellow to yellowish red (more reddish in female). 
Terga either all dark brown to black (apical depressions dark brown) or terga I-V (I-VI in male) 
each with yellow or yellowish white macula; maculae continuous to broadly interrupted; female 
tergum VI reddish, immaculate (dark brown ventrally in darkest specimens); male tergum VII vary- 
ing from black to dark brown, yellowish or reddish dorsally (including all of pygidial plate); all 
sterna in female, sterna I, III-VII in male, dark brown to reddish, becoming lighter toward gastral 
apex, either all immaculate or sterna II-IV (female) or III-V (male) with lateral yellow or yellow- 
ish white maculae of varying size; male sternum II lighter than other sterna, in lighter specimens 
partly yellow, including entire posterior surface of platform. 

2.— Genal setae straight, shorter than midocellar width. Dorsal length of flagellomere | 
1.9-2.1 * apical width. Adlateral carina of tergum I ending abruptly (its posterior apex simply 
rounded, angulate, or a sharp process). Fine ridges of pygidial plate comparatively uniform, slight- 
ly diverging posterad except on median area. Sternum I] (Fig. 84a, b): transverse crest dentate; pos- 
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FIGURE 85, Palarus oneili Brauns G: a —tergum VII in dorsal view; b — tergum VII in lateral view, ¢ — genitalia in dor- 


sal view; d— genitalia in lateral view. 


teromedian concavity (posterad of crest and associated row of setae) without additional carina or 
platform, much longer than midocellar width; swelling that borders apical depression extending to 
each posteromedian angle of crest, in most specimens with sharp tubercle posterad of posterome- 
dian angle of crest. Length 9.3-11.9 mm. 

3.— Free margin of medioclypeus slightly arcuate to almost straight. Genal setae straight, 
shorter than midocellar width. Longest setae between mandibular condyle and notch equal to mido- 
cellar width. Dorsal length of flagellomere I 1.8-2.0 x apical width: venter of flagellomeres II-VI 
slightly convex, almost straight on remaining flagellomeres; flagellomeres without erect setae 
(Fig. 84c). Mesopleural setae behind episternal sulcus not sinuous, markedly shorter than mido- 
cellar width. Mesothoracic venter, before precoxal sulcus, with most punctures 1-3 diameters apart 
and setae about as long as those on ventral portion of preepisternum. Metasternum largely asetose 
(setae present only laterally). Forecoxa without apicomedian platform, with dense, apicomedian 
setae. Forebasitarsus with oblong, black, preapical tubercle on venter. Midcoxal venter somewhat 
flattened, unsculptured except for a few, sparse punctures, at most with evanescent preapical tuber- 
cle, posteroventral carina or tubercle present. Midtibial spur not shortened, about 0.6-0.7 x length 
of midbasitarsus. Midbasitarsus slightly curved in profile, not flattened, ventrally with row of short 
spines (Fig. 84d). Midtarsomeres II and III ventrally with lamellate, translucent, circular pad 
(Fig. 84e). Hindcoxal venter with ill-defined posteroventral carina, its adlateral surface flat, shiny, 
with a few, sparse punctures and associated setae. Tergum V without adlateral tooth or tubercle. 
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Tergum VI without adlateral carina, at most with rudimentary adlateral swelling in some speci- 
mens. Tergum VII with short longitudinal carina between base of pygidial plate and adlateral cari- 
na (Fig. 85b); pygidial plate (Fig. 85a) slightly concave, emarginate apically, markedly raised 
above tergal apex (lateral pygidial process separated from tergal apex by more than midocellar 
width); pygidial carinae diverging posteriorly in basal half, parallel in apical half (plate’s greatest 
width 0.3-0.5 x length); lateral pygidial process widest at base, processes connected medioventral- 
ly by V-shaped carina (carina obtuse or evanescent in some specimens); adlateral carina not curv- 
ing ventrad, expanded in basal half (Fig. 85b); ventral tergal margin concealed in lateral view; setae 
numerous and erect apicolaterally; not upcurved near tergal apex. Sternum II with transverse ridge 
before elevation, anterior margin of elevation obtuse and posterior margin simple carina, either 
straight or somewhat uneven. Sternum V, on disk, with punctures averaging several to many diam- 
eters apart; associated setae inconspicuous. Sternum VI, on disk, with punctures that vary from 
about two to many diameters apart (almost impunctate in some specimens); setae appressed to 
suberect, fine; adlateral carina obtuse, raised relative to ventral margin of tergum VI, acutely point- 
ed posteriorly (Fig. 84f). Gonocoxite with large sclerotized lobe adjacent basoventrally to membra- 
nous area (Fig. 85d), apically with short setae on ventral surface only (Fig. 85c, d). Length 
9.5-11.4 mm. 

Prey.— Two females were collected with prey at Hilton Farm, South Africa, one by 
A.J. Weaving with a female of Bembecinus cinguliger (Handlirsch), the other by R.W. and 
S.K. Gess with a female of Bembecinus haemorrhoidalis (Handlirsch), both prey determined by 
Friedrich W. Gess. Another female was collected 70 km E Port Nolloth, South Africa, by J.G and 
B.L. Rozen with a female bee Meliturgula braunsi Friese (determination by John S. Ascher), and 
another at Marich Pass, Kenya, by W.J. Pulawski with a male nomiine bee Macronomia borreriae 
Pauly (determination by Alain Pauly). 

COLLECTING PERIOD.— Ethiopia: 27 
August; Kenya 11 May through 14 June, 20-21 
November through 2 December; Namibia: 12 
December through 24 March; Niger: 4 August 
and 12 September; South Africa: 9 October 
through 14 February; Tanzania: 3-15 January. 

GEOGRAPHIC DISTRIBUTION (Fig. 86).— 
Mali, Niger, and Ethiopia to South Africa. 

RECORDS.— ANGOLA: Rocadas at Cunene 
River (1 ¢, BMNH). ETHIOPIA: Afdem (1 2,1 ¢, 
BMNH, lectotype and paralectotype of Palarus roth- 
schildi croesus, as Ufdem), Endessa in upper Awash 
River area (1 ¢, MNHN, holotype of rothschildi). 
Harerge Province: 37 km SE Jijiga at 9°11'N 
43°0S'E (1 9, 2 o&, CAS). KENYA: Coast 
Province: Voi (2 ¢, OOLM). Rift Valley Province: 
Kacheliba (2 ¢, SAM, lectotype and paralectotype Figure 86. Collecting localities of Palarus oneili 
of Palarus multiguttatus), Lodwar road 4 km N road — Brauns. 
to Sigor at 1°33.7'N 35°27.7'E (1 2, 4 ¢, CAS), 

Marich Pass Field Studies Centre at 1°32.2'N 35°27.4‘E (9 2,5 o, CAS). MALI: 40 km W Mopti (1 2, MS). 
NAMIBIA: Gobabis District: Gobabis (6 ¢, AMG), vicinity of Gobabis (1 ¢, AMNH), 40 km W Witvlei (6 
2.2 ¢, CAS: 3 2,7, MS). Karibib District: 50 km E Karibib (1 ¢, MS), 20 km N Karibib (1 2, MS; 1 
9, OOLM), Khan River 23 km N Karibib at 21°47'S 15°57’E (1 o, CAS), 11 km W Usakos (2 2, AMNH). 
Maltahéhe District: road D804 SE Maltahdhe at 25°11'S 17°25’E (1 2, AMG). Okahandja District: Oka- 
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handja (2 9, AMG; 1 2,4 ¢, BMNH; 1 ?, MS), 27 km S Okahandja (1 2, 1 ¢, CAS; 1 2, MS). Otjiwaron- 
go District: 3 km NE Kalkfeld (1 2, MS), 18 km NE Kalkfeld at 20°45’'S 16°16’E (1 3, CAS), Osire (1 3, 
AMG). Outjo District: Kaross Farm at 19°23’S 14°40'E (1 2, SAM), Otjikondo (1 2, 1 ¢, SAM), Outjo (1 
¢, SAM). Rehoboth District: 15 km N Kalkrand (1 ¢, CAS; 2 ¢, MS), 7 km N Rehoboth (1 2, CAS: 1 3, 
MS), 23 km N Rehoboth (1 2, 1 ¢, CAS), 9 km S Rehoboth (1 2, 3 &, MS), 74 and 84 km S Windhoek (2 
3, SAM). Tsumeb District: Namutoni (2 2, 10 ¢, AMG), 10 km SE Tsumeb (1 3, MS), 25 km SE Tsumeb 
(1 2, OOLM). Windhoek District: 2 km S Aris at 22°46'S 17°08’E (1 3, CAS), Seeis (1 2, AMNH), 9 km 
ESE Seeis (1 2, AMNH), 29 km ESE Seeis (2 ?, AMNH), 36 km ESE Seeis (2 2, AMNH), 44 km ESE Seeis 
(1 ¢, AMNH), 45 km S Seeis (2 2, AMNH), 30 km E Windhoek (1 2, MS), 29 km N Windhoek (1 ¢, MS). 
District unknown: Steinhausen in NE Namibia (4 2, 4 ¢, AMG). NIGER: Tillabéri Region: Malalé 10 km 
E Niamey at 13°27.1'N 2°10.4’E (2 3, CAS), 30 km SSW Torodi at 12°49.5'N 1°41.6'E (1 2, CAS). SOUTH 
AFRICA: Eastern Cape Province: Aberdeen (1 ?, 1 ¢, SAM), Dunbrody at 33°29'S 25°! 33’E (2 29, AMG; 
5 ¢,SAM;1 2, ZMUC), 18 km WNW Grahamstown: Hilton Farm at 33°16'S 26°21'E (3 2, 1 ¢, AMG), 
Sunday River (3 2, AMG; 1 2, SAM; 1 2, 1 ¢, TMP, lectotype and paralectotype of Palarus oneili), 
Waaipoort Pass 19 km ENE Steytlerville at 33°14.8'S 24°19.8’E (1 2, USU), Willowmore (2 2,3 ¢, AMG: 
I 3, CAS; 4 2,5 3¢, SAM; 1 ¢, UCD; 1 2, 1 ¢, USNM), 9 km E Willowmore at 33°15’S 23°34'E (1 o, 
CAS), Wolwekraal Farm 28 km S Steytlerville at 33°32.8'S 24°21.3'E (1 ¢, USU). Free State: Hendrik Ver- 
woerd Dam (1 2, PPRI), Sandveld Nature Reserve ca 5 air km E Bloemhof at 27°40'S 25°45'E (1 2, PPRI). 
Gauteng: Johannesburg: Chrisville (1 ¢, RMNH), Johannesburg: Robertsham (1 2, RMNH), Pretoria (1 2, 
ZMUC). Northern Cape Province: Garies (3 ¢, OOLM), 40 km SW Garies (2 ¢, OOLM), Goegap (= Hes- 
ter Malan) Nature Reserve (1 ¢, BMNH), Kimberley (1 ¢, AMG; 2 ¢, SAM), 60 km S Loeriesfontein (1 2, 
OOLM), 60 km W Loeriesfontein (1 2, OOLM), Mogol Nature Reserve at 23°58'S 27°45’E (1 o&, PPRI), 
Olifantshsoek (1 2, 1 ¢, MS), 70 km E Port Nolloth (2 2, AMNH), SW Springbok (1 2, 1 ¢, OOLM), 27 
km S Strydenburg (1 ¢, OOLM), Tanqua-Karoo National Park (1 ¢, SAM), VanWyksfontein 8 km W Nor- 
valspont (2 °, 7 ¢, AMG). Northern Province: Buffelspoort Dam (1 ¢, AMG), 30 km W Hoedspruit which 
is at 24°21'S 30°51'E (1 ¢, DB), Mogol Nature Reserve at 23°58’S 27°45’E (1 o, PPRI). North-West 
Province: 50 km S Kimberley (1 °, 1 ¢, OOLM), Marico (1 ¢, SAM), Rustenburg (Bingham, 1902), Vry- 
burg (2 2, | ¢, AMG). Western Cape Province: Beaufort West: Oukloof (1 2, SAM), Bulshoek between 
Klawer and Clanwilliam (1 2, 1 ¢, SAM), 20 km N Citrusdal (7 ¢, OOLM), 5 km N Clanwilliam on road 
R363 to Klawer (1 ¢, AMG), Dikbome between Merweville and Koup (1 &, SAM), Greyton (1 3, OOLM), 
Hex River (1 ¢, SAM), 20 km SE Hopefield (1 ¢, AMNH), Konstabel Farm 30 km WSW Matjiesfontein at 
33°16'S 20°17'E (1 2, 1 &, CAS; 2 ¢, 3 &, SAM), Merweville District (3 2, 4 ¢, SAM), Murraysburg (1 
3, AMG), Olifantsriver between Citrusdal and Clanwilliam (1 2, 1 ¢, SAM), upper sources Olifants River 
(1 %, SAM), Stellenbosch (2 2, 1 ¢, SAM), Tierberg Farm 23 km NE Prince Albert at 33°07'42"S 
22°16'24"E (8 2, 3 3, AMG), 33°10'00"S 22°16'24"E (2 3, AMG), and 33°08’S 22°16E (1 3, CAS), 
Touwsrivier: Ouberg Pass (1 2, SAM), Wellington: Roosehoek (1 2, 7 ¢, RMNH). TANZANIA: Dodoma 
Region: 74 km E Dodoma at 6°05.6'S 36°27.2'E (1 2, CAS). Tanga Region: 73 km NW Korogwe: 4°40.8'S 
38°06.4'E (1 2,2 &, CAS), 2 km NE Mkomazi at 4°37.8'S 38°05.5'E (2 ¢, CAS), Pangani River Camp 86 
km NW Korogwe at 4°37.3'S 38°00.7'E (1 ¢ CAS). ZAMBIA: 30 km NW Kazangula [the borderpost of 
Zambia, Namibia, Botswana and Zimbabwe] (1 ¢, OOLM), 30 km W Livingstone (1 ¢, OOLM). 


Palarus pentheri Brauns 
Figures 87-89, 


Palarus pentheri Brauns, 1899:403, ¢ (as Pentheri, incorrect original capitalization). Holotype or syntypes: 
3, South Africa: Cape Province: “Tamatsetse in territorio Khamas” (TMP), examined.— Brauns, 
1911:117 (South Africa); Arnold, 1923:9 (in revision o Afrotropical Palarus), 1930:7 (in checklist of 
Aftrotropical Sphecidae); Bohart and Menke, 1976:291 (listed). 


RECOGNITION.— See oneili for recognition of the female (p. 436). The male is unique within 
the genus in having a prominent, lateral tooth on each side of tergum V (Fig. 87d) and the pygidi- 
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FiGure 87. Palarus pentheri Brauns G: a — antenna; b — midbasitarsus in lateral view; ¢ — midbasitarsus in dorsal view: 
d—tergum V in dorsal view; e — tergum VII in dorsal view; f — tergum VII in lateral view, 


al plate unusually narrow (especially in basal half), not emarginate apically (Fig. 87c). 

DESCRIPTION,— Least interocular distance about 0.6 * midocellar width in female, 0.35-0.7 = 
in male. Occipital carina separated from eye orbit at vertex by more than hindocellar length in 
female, slightly less than hindocellar length in male. Anterior margin of precoxal mesopleural 
declivity with modest angulate prominence. Propodeal side aciculate anteriorly, reminder punctate, 
unridged. 

Frons and clypeus all yellow except brown between anterior tentorial pit and antennal socket 
in many females, black ventrolaterad of antennal socket in male; postocellar area orange brown in 
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most females and some males; gena yellow in female except (most specimens) brown adjacent to 
occipital carina, in male yellow on anterior half, in some specimens macula not extending to ver- 
tex and hypostoma; mandible yellow, with dark brown apex; scape yellow or (some specimens) 
partly brown; pedicel and flagellum yellow orange, in many males partly brown ventrally, Thorax 
and propodeum black to overall reddish, with reddish on most of pronotum, scutum anterolateral- 
ly, and in most specimens on scutellum and metanotum (largely red in one female from Igusi, Zim- 
babwe); preepisternal area with yellow or reddish spot; humeral plate brown to reddish; tegula 
brown to reddish, yellow anteriorly in some specimens. Wing membrane infumate basally (at least 
slightly so), in most specimens hyaline or nearly so apically. Coxae reddish with some brown in 
most females, dark brown with some reddish in most males; ventral forecoxal surface yellowish in 
some specimens; femora reddish in female, reddish to dark brown in male; forefemur with large 
posteroventral macula; mid- and hindfemora maculate apically; tibiae and tarsi yellow except yel- 
lowish red in some females. Gastral terga I-V (I-VI in male) black, each with broadly interrupted 
yellow fascia (fasciae largely reduced, ill formed on terga III and IV to I-V in some specimens); 
female tergum VI reddish, immaculate; male tergum VII immaculate, reddish in most specimens, 
yellowish red dorsally in some; sterna black to reddish, becoming lighter toward gastral apex, 
immaculate except for trace of yellow laterally on sterna II-V in some specimens. 

2° — Genal setae not sinuous, shorter than midocellar width. Dorsal length of flagellomere | 
2.0-2.1 x apical width. Adlateral carina of tergum I ending abruptly as rounded tubercle, angular 
tubercle (most specimens), or prominent spine. Fine ridges of pygidial plate comparatively uni- 
form, slightly diverging from midline except on median area. Sternum II as in onei/i (as in Fig. 84a, 
b): with transverse crest dentate; posteromedian concavity (posterad of crest and associated row of 
setae) without additional carina or platform, much longer than midocellar width; swelling that bor- 
ders apical depression extending to each lateromedian angle of crest, with sharp tubercle posterad 
of lateromedian angle of crest in some specimens. Length 13.1-16.8 mm. 

3¢.— Free margin of medioclypeus arcuate. Some genal setae sinuous in most specimens, 
longest ones smaller than midocellar width (only slightly so in some specimens). Longest setae 
between mandibular condyle and notch slightly more than midocellar width. Dorsal length of fla- 
gellomere | 1.9-2.1 = apical width; flagellomeres without obvious setation, | and VIII slightly con- 
cave ventrally, convex preapically, II-VII conspicuously so (Fig. 87a). Mesopleural setae behind 
episternal sulcus not sinuous, markedly shorter than midocellar width. Mesothoracic venter, before 
precoxal sulcus, with most punctures |-2 diameters apart, with setae suberect and longer than those 
on ventral portion of preepisternum (some apically sinuous). Metasternum largely asetose (setae 
present only laterally). Forecoxa without apicomedian platform, with apicomedian brush of long 
setae. Forebasitarsus with raised apicoventral brush of setae. Midcoxal venter flattened, unsculp- 
tured except for a few, sparse punctures, without preapical tubercle, with posteroventral carina. 
Midtibial spur not shortened, about 0.5-0.7 x length of midbasitarsus. Midbasitarsus flattened lat- 
erally, i.e., with height greater than width (Fig. 87b, c), slightly curved in profile basally, with row 
of spines ventrally (Fig. 87b). Hindcoxal venter somewhat flattened, its posteroventral carina ill 
defined in some specimens. Tergum V with prominent, posterolaterally oriented, dorsoventrally 
flattened adlateral tooth (Fig. 87d). Tergum VI with adlateral carina, tubercle, or inconspicuous 
swelling. Tergum VII with basal carina between pygidial plate and adlateral carina; pygidial plate 
markedly raised above tergal apex (Fig. 87f): apex of plate separated from tergal apex by more than 
midocellar width, pointed (not emarginate) apically; pygidial carinae very closely spaced or fused 
into single carina in basal half or so, slightly diverging then converging in distal half (Fig. 87e); 
greatest width of plate about 0.1 x length; median pygidial process without ventral V-shaped cari- 
na; adlateral carina somewhat expanded, not flattened into distinct, elevated area; ventral margin 
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FiGuReE 88. Palarus pentheri Brauns 3: a — genitalia in dorsal view; b — genitalia in lateral view. 


of tergum concealed in lateral view; setae, ventrad of pygidial carina, conspicuous, erect, densest 
toward apex, directed up toward tergal apex (Fig. 87f). Sternum II with transverse ridge before ele- 
vation, with anterior margin of elevation obtuse and posterior margin simple, obtuse, nondentate 
carina. Sternum V, on disk, with punctures averaging several to many diameters apart, associated 
setae inconspicuous. Sternum VI, on disk, with punctures that vary from about 2-4 to many diam- 
eters apart; setae appressed to suberect; its adlateral carina in form of posteriorly pointed tubercle, 
raised relative to ventral margin of tergum VI. Gonocoxite with large sclerotized lobe adjacent 
basoventrally to membranous area (Fig. 88b), apically setose on ventral surface only (Fig. 88a, b). 
Length 10.9-17.8 mm. 

PREY.— Two females examined are pinned with other wasps, presumably their prey: a female 
from Sawmills, Zimbabwe (AMG) with a male of the mutillid Pseudocephalotilla multicarinata 
(André, 1908), det. D. Brothers, and a female from Dondo, Mozambique, with a male of the eume- 
nine Antodynerus oogaster (Gribodo), det. J. Gusenleitner. 

COLLECTING PERIOD.— Botswana: 28 February — 27 March; Namibia: 17-31 January, 13-22 
February, 2-14 March, 27 October; South Africa: 17 November through | December, 14 January; 
Tanzania: 18 September; Zimbabwe: 29-30 November, 8-23 December, 23 January, 1-8 February, 
9 March, | April. 

GEOGRAPHIC DISTRIBUTION (Fig. 89).— Southern Tanzania, Malawi, Mozambique, Zimbab- 
we, Namibia, Botswana, South Africa. 

RECORDS.— BOTSWANA: Kalahari Gemsbok National Park 1.5 km E Chelaka (1 2, CAS), 20 mi W 
Kalkfontein (1 2, 4 ¢, CAS). MALAWI: Lake Malawi (as Lake Nyasa): Grand Beach (1 ?, SAM). 
MOZAMBIQUE: Dondo (1 2, SAM). NAMIBIA: Grootfontein District: Grootfontein (1 2, PPRI), 80 km 
N Grootfontein (1 ¢, OHL). Karasburg District: road 201 at 27°09’S 19°01'E (1 2, AMG). Maltahohe Dis- 
trict: no specific locality (1 %, UCD). Mariental District: Gross Nabas 24 km SE Stampriet at 24°30'S 
18°32'E (2 ¢, AMG). Okahandja District: Okahandja (1 ¢, AMG). Otjinene District: 2 km S Otjisume 
Farm at 21°18'42"S 19°19'20"E (1 2, CSE). Otjiwarongo District: 18 km NE Kalkfeld at 20°45’S 16°16'E 
(1 6, CAS), Osire (1 2,1 ¢, AMG), Otjiwarongo (1 ¢, PPRI), Waterberg at 20.5°S 17.3°E (1 2, CSE). Outjo 
District: Outjo (3 2, 1 ¢, SAM). Rehoboth District: 15 km N Kalkrand (1 ¢, CAS: 3 3, MS), 23 km N 
Rehoboth (2 ¢, CAS; 5 &, MS). Rundu District: Kuring Kuru on Okavango River (1 ?, SAM), Rundu 
(4 2, CAS; 2 9, 1 &, MS; 1 #, 1 &, OHL; 1 2, 4.¢, OOLM), 25 km E Rundu at 17°57'S 19°57°E (1 o@, 
CAS; | ¢, MS), 40 km E Rundu (2 ¢, OOLM), 100 km SW Rundu (1 2, MS), 130 km SW Rundu fi 2. 
CSE). Swakopmund District: 29 km SE Gobabeb at 23°43'S 15°14’E (1 &, PPRI). Tsumeb District: Namu- 
toni (1 2, 1 ¢, AMG), 10 km SE Tsumeb (2 ¢, CAS; 2 ¢, MS). Tsumkwe District: 19°47'S 20°3S’E (1 ¢, 
USNM). Windhoek District: Arnhem Farm 110 km E Windhoek at 22°41'S 18°08’E (1 ¢, LACM), 22 km 
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ESE Seeis (1 ¢, AMNH). SOUTH AFRICA: East- 
ern Cape Province: Middelburg (1 &¢, AMG). 
Gauteng: Johannesburg (1 2, PPRI), Johannesburg: 
Robertsham (1 3, CAS), Pretoria (1 ¢, SAM; 1 &, 
ZMUC), Pretoria North (1 ¢, AMG). Kwazulu- 
Natal: Fanies Island in Santa Lucia Lake at 28°06'S 
32°26'E (1 2, 6 &, AMG), Mfongosi in Zululand 
(4 ¢, SAM), Umfolozi River bridge 7 km SW Mtu- 
batuba (1 ¢, AMG; | 2, | ¢, DB). Mpumalanga: 
Barberton (1 ¢, UCD), Sabie River Bungalow in 
Kruger National Park (2 ?, 1 ¢, AMG; 1 8, 
RMNH). Northern Cape Province: Koopan—Suid 
at 27°20'S 20°21'E (1 2, SAM), Narugas at approx- 
imately 29°36'S 19°17'E (1 @, 2 ¢, SAM), Nossob 
(2 3, MS). Nossob River bed 11 km NNE Twee Riv- 
ieren in Kalahari Gemsbok National Park (1 @, 1 ¢, 
AMG). Northern Province: Afguns: Hope (1 ¢, 0° 30°E 

AMG), Beacon Ranch 20 km NW Gravelotte (1 2, 

1 ¢, DB), Ellisras (3 2,2 ¢, AMG; 2 3, DB), Grav- Figure 89. Collecting localities of Palarus pentheri 
elotte (1 2,2 ¢, AMG), Langjan Nature Reserve at — Brauns. 

22°52'S 29°14’ E (2 2, PPRI), Moorddrift (1 ¢, 

AMG), Rust de Winter (1 ¢, AMG), 5 mi W Warmbad (1 ¢, USNM). North-West Province: Marico (1 &, 
TMP, labeled by H. Brauns as a type of Palarus oneili). Province unknown: Tamatsetse in territorio Khamas 
(1 ¢, TMP, holotype of Palarus pentheri). TANZANIA: Dar es Salaam (1 3, CSE), Rukwa Valley (1 2, 
1 ¢, UCD). ZIMBABWE: Bubi 80 km NE Beitbridge (1 ¢, OOLM), Bulawayo (1 ¢, AMG; 2 2, 1 ¢, SAM: 
1 2, USNM), Bulawayo: Hillside (1 2, USNM), Fig Tree at 20°22’S 28°00’E (1 2, | ¢, SAM), Filabusi: 
Druid Mine (1 ¢, SAM), Gwaai River (1 2, USNM), Igusi (1 2, AMG; 1 ¢, ZMUC), Kami Ruins at 20°09'S 
28°26'E (1 o, CAS; | 2, SAM), Mount Selinda (1 ¢, SAM), Nantwich (1 ?, SAM), 11 km NE Nya- 
mandhlovu at 19°48’S 28°16’E (4 2,3 &o, CAS), Redbank at Kami River at 20°00'S 28°22’E (1 3, CAS), 
25 km NE Samva on Nyagui River (1 ¢, OOLM), Sawmills (2 2, AMG; 2 6, DB; 1 2, 1 3, PPRI; 4 2, 
11 ¢, SAM), Victoria Falls at 17°56'S 25°50'E (6 2, 13 ¢, CAS; 1 9,4 ¢, SAM; 1 ¢, USNM). 
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Palarus rufipes Latreille 
Figures 90-93. 


Tiphia flavipes Fabricius, 1793:224, °, junior secondary homonym of Palarts flauipes (Fabricius, 1781), 
Article 58.4. Holotype or syntypes: Barbaria, now NW Africa: no specific locality (depository?), not 
examined.— Coquebert, 1801:53 (redescription), pl. XIII, Fig | (illustration of Fabrician type); Fabri- 
cius, 1804:232 (redescription); de Beaumont, 1949:649 (the name is a junior secondary homonym in 
Palarus). 

Palarus rufipes Latreille, 1812:651, 2. Substitute name for Palarus flavipes (Fabricius).— nec Spinola, 
1839:475 (= Palarus dongalensis); de Saussure, 1854:13 (listed), 14 (variation); F. Smith, 1856:358 (in 
catalog of Hymenoptera in British Museum); Kohl, 1885:426 (original description copied), 428 (in 
checklist of world Palarus); Dalla Torre, 1897:659 (in catalog of world Sphecidae); W. Schulz, 1905:66 
(taxonomic history, redescription); Honoré, 1941:202 (in revision of Egyptian Pa/arus: unrecognizable 
species); de Beaumont, 1949:647 (in revision of Mediterranean Palarus), 1950:409 (Algeria, Morocco), 
1957:139 (Morocco); Casolari and Casolari Moreno, 1980:124 (specimens in M. Spinola collection). 

Palarus humeralis Dufour, 1854:379, 2, 3. Lectotype: ¢, Algeria: Pontéba, now Oumm ed Drou (MNHN), 
present designation, examined. Synonymized with Palarus rufipes by W. Schulz, 1905:66.— de Saus- 
sure, 1854:13 (listed); F. Smith, 1856:358 ((in catalog of Hymenoptera in British Museum); Walker, 
1871:26 (Egypt); Kohl, 1885:422 (in revision of Larrinae), 425 (original description copied), 428 
(in checklist of world Pa/arus); Schmiedeknecht, 1896:163 (Algeria); Dalla Torre, 1897:658 (in catalog 
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FIGURE 90. Palarus rufipes Latreille 2: a — sternum II in ventral view: b — sternum II in lateral view; c — apex of fore- 
tibia in ventral view; d — forebasitarsus. 


of world Sphecidae); Morice, 1911:107 (Algeria); Ferton, 1912:365 (Algeria, prey); Innes Bey, 1912:112 
(specimens recorded by Walker, 1871, now destroyed by dermestids, came from unknown locality); von 
Schulthess, 1926:215 (Tunisia); Nadig, 1933:85 (Morocco); E. Nielsen, 1933:299 (Ferton’s observations 
reported); Guiglia, 1940:288 (Libya), 1942:232 (Libya). 


RECOGNITION.— Palarus rufipes has a unique foretibia, with the apicoventral margin emar- 
ginate posterad of spur socket (cuticle dark adjacent to emargination), and with one or two falci- 
form setae on the ventral surface proximad of spur (Fig. 90c). The female forebasitarsus is wider 
than in all other congeners (Fig. 90d). 

The male has several unique features: apical flagellomere curved in profile and concave ven- 
trally (Fig. 91a), triangularly broadened foretibia (Fig. 91b), elongate hindbasitarsus (Fig. 91e), 
with length about twice that of posterior hindtibial spur, and anterolateral portion of tergum VII 
with dense setae that fully conceal integument (Fig. 92a, b). As in bernardi and dongalensis, the 
forebasitarsus in conspicuously broadened (Fig. 91c), but unlike these species the foretibia has no 
spatulate setae (see Key for other differences). As in bernardi, the mesothoracic venter of rufipes 
is more concave than in other Palarus. The predominantly black body is a subsidiary recognition 
feature (antenna and gaster black, thorax and propodeum largely black, wings black except apical- 
ly). 

DESCRIPTION.— Least interocular distance about 1.1-1.2 * midocellar width in both sexes. 
Occipital carina separated from eye orbit at vertex by more than hindocellar length in female, by 
about hindocellar length in male. Anterior margin of precoxal mesopleural declivity with angulate 
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FIGURE 91. Palarus rufipes Latreille ¢: a — antenna; b — foretibia in posterior view; c — forebasitarsus; d — midbasitar- 
sus in lateral view; e — hindbasitarsus in dorsal view: f— hindtarsomeres II-I'V. 


prominence (prominence rudimentary in some females). Propodeal side ridged except microsculp- 
tured anteriorly in some specimens. Apicoventral foretibial margin emarginate posterad of spur 
socket, cuticle dark adjacent to emargination; ventral surface of foretibia, basad of spur, with con- 
spicuous, falciform seta (Fig. 90c), with two such setae in many females. 

Clypeus dark brown adjacent to anterior tentorial pit; lateroclypeus black dorsally in male; 
frons in female with ventral paraocular macula and median macula between and above antennal 
sockets that extends to frontal midheight in some specimens, all black in male; gena in female with 
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small macula above midheight and another one adjacent to mandibular base, all black in male; 
mandible yellow basally, dark apically; scape and pedicel brown orange in female, dark brown in 
male; flagellum dark brown in female, black in male. Thorax and propodeum: pronotal collar and 
scutum anterolaterally yellowish brown, in female also pronotum anteriorly, pronotal lobe, scutel- 
lum and scutellar flange, metanotum and metanotal flange, upper mesopleuron, and in some spec- 
imens pair of spots on propodeal dorsum. Wing membrane yellowish in female except brownish 
along outer margin, markedly infumate in male. Coxae and trochanters black, femora, tibiae, and 
tarsi reddish, male foretarsus pale yellow, male forebasitarsus with dark longitudinal strip. Terga 
I-V (except tergum I basally) yellowish brown in female, also pygidial plate in some specimens, 
and maculae broadly interrupted on terga IV and V in some others; gaster all black in male. 

? — Genal setae not sinuous, shorter than midocellar width. Dorsal length of flagellomere | 
1.6-1.7 * apical width. Forebasitarsus widened (Fig. 90d). Forebasitarsus IV either with single rake 
spine or with two spines. Dorsal end of adlateral carina of tergum I gradually effaced posterad. Fine 
ridges of pygidial plate somewhat irregular, clearly diverging from midline. Sternum II (Fig. 90a, 
b): transverse crest simple; posterad of transverse crest (and associated row of setae) with semicir- 
cular platform delimited by obtuse swelling, apex of swelling separated from setae by more than 
midocellar width; apical depression shorter than midocellar width; swelling that borders apical 
depression extending to each lateromedian angle of crest, without sharp tubercle. Length 12.7-16.1 
mm. 

3.— Free margin of medioclypeus arcuate to nearly straight. Genal setae sinuous (nearly 


FIGURE 92. Palarus rufipes Latreille ¢: a —tergum VII in dorsal view; b — tergum VII in lateral view; c — genitalia in 
dorsal view; d— genitalia in lateral view. 
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straight in some specimens), longest setae equal to or longer than midocellar width. Longest setae 
between mandibular articulation and posteroventral notch shorter than half midocellar width. Dor- 
sal length of flagellomere I 1.7 < apical width; venter of flagellomeres I-VIII convex near 
midlength, with a few short, erect setae; venter of flagellomeres [X and X convex preapically; api- 
cal flagellomere markedly curved, concave ventrally (Fig. 91a). Mesopleural setae behind epister- 
nal sulcus not sinuous, shorter than midocellar width. Mesothoracic venter, before precoxal sulcus, 
concave, largely impunctate and unsculptured, with setae shorter than those on ventral portion of 
preepisternum, Metasternum largely asetose. Forecoxa without apicomedian platform, apicomedi- 
an setae not denser than on remaining surface. Foretibia markedly triangular as seen in posterior 
view (Fig. 91b). Forebasitarsus conspicuously widened (Fig. 91c), with black apicoventral mark- 
ing and long, dark brown dorsal marking, with row of appressed setae apically on venter. Foretarsal 
rake spines broadened (Fig. 91c). Midcoxal venter flattened, densely punctate basally, with ill- 
defined, oblong tubercle, posteroventral carina present. Midtibial outer surface concave, spur short- 
er than 0.2 x length of midbasitarsus. Midbasitarsus unusually long (Fig. 91d), longer than midtar- 
someres II-V combined, not flattened or curved, without row of ventral spines (but spines present 
along inner margin). Hindbasitarsus elongate (Fig. 9le), length about twice that of posterior 
hindtibial spur; hindtarsomere II more than twice as long as wide apically; hindtarsomeres II-IV 
asymmetrical, somewhat expanded apicolaterally (Fig. 91f), with dense, erect setae ventrally. Ter- 
gum V without adlateral tooth or tubercle. Tergum VI with adlateral swelling. Tergum VII: pygidi- 
al plate (Fig. 92a) somewhat concave, emarginate apically, markedly raised above tergal apex (apex 
of lateral pygidial process separated from tergal apex by more than midocellar width); pygidial 
carinae diverging posteriorly in dorsal view (greatest width of plate about 0.4-0.5 x length); later- 
al pygidial process widest beyond base, processes not connected ventrally by V-shaped carina; side 
of tergum markedly obliquely concave; adlateral carina curved, not expanded (Fig. 92b); ventral 
margin concealed in lateral view; setae, anterad of concavity, appressed, dense, concealing integu- 
ment, sparse, erect posterad of concavity, upcurved on ventral surface of lateral pygidial process 
(Fig. 92d). Sternum II with transverse ridge before elevation, with anterior margin of elevation 
obtuse and posterior margin somewhat undulating. Sternum V, on posterior part of disk, with incon- 
spicuous punctures that average several to many diameters apart, associated setae inconspicuous. 
Sternum VI with punctures that vary from 0° 30°F 

about 2-4 to many diameters apart; associated 
setae suberect; adlateral carina in form of 
obtuse tubercle, somewhat raised relative to 
ventral margin of tergum VI, not pointed poste- 
riorly. Gonocoxite with small sclerotized lobe 
adjacent basoventrally to membranous area 
(Fig. 92d), apically with conspicuous setae 
(Fig. 92c). Length 13.5-16.2 mm. 

COLLECTING PERIOD,— Algeria: 30 May; 
Morocco: 15 April through 20 June; Tunisia: 5- 
31 May through 4 July. 

GEOGRAPHIC DISTRIBUTION (Fig. 93).— 
Morocco to Tunisia. 

RECORDS.— ALGERIA (de Beaumont, 1949, 
or as indicated): Ain Cherichira, Annaba (as Bone), 
Biskra (1 2, SAM), Boghari, Bou Hanifia, El Kala 
(as La Calle), Médea, Oumm ed Drou (as Pontéba, 
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FicurE 93. Collecting localities of Palarus rufipes 
Latreille. 
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2 2,2 6, MNHN, lectotype and paralectotypes of humeralis), Tadjemout, Vialar, no specific locality (2 2, 
4 3, ZMUC). MOROCCO: 5 km N Agadir (1 2, OOLM), Amouguer 50 km N Rich (1 2, OOLM), Aoulouz 
40 km E Taroudant (1 2, CAS; | 2, OOLM), Asni to Arraound (1 ¢, UCD), Beni Bassia 60 km NE Boud- 
nib (1 ¢, CAS; 1 2, 1 ¢, OOLM), Beni Mellal, El Kelaa, Fés (de Beaumont, 1957), 10 km E Guelmime 
(1 ¢, OOLM), N Guelmime (1 ¢, OOLM), Icht 100 km E Bouzakame (1 ¢, CAS; 1 ¢, OOLM), Ifrane 
(1 2, UCD), Kasba Tadla (de Beaumont, 1949, 1950), Kenitra (de Beaumont, 1949, as Port-Lyautey), Mar- 
rakech (5 2, 10 ¢, RMNH: 1 ¢, ZMUC), Marrakech: oued Tensift (2 2, CAS: | 2, OOLM), Mehdia (de 
Beaumont, 1957), 10 km SE Ouarzazate (1 ¢, CSE), Oudja, Oulad-Berrehil in Haut Atlas (1 2, OOLM), 10 
km S Rich (1 ¢, CAS; 1 2, 1¢, OOLM), Tafraout (1 ¢, OOLM), Tissint 70 km E Tata (1 ¢, OOLM). 
TUNISIA (de Beaumont, 1949, or as indicated): Djerba: Sidi Magrés (1 2, CAS; 1 2, OOLM), Gafsa, Ham- 
mamet (1 ¢, OOLM), Kairouan, 3 km SW Matmata (1 ¢, CSE), Médenine, Metouia 17 km N Gabés (1 &, 
CSE), 3 km E Nabeul (1 2, CAS; 3 2, 1 ¢, OHL); Nefta (1 o, CAS: | ¢, OOLM), Tozeur. 


Palarus saundersi Morice 
Figures 94-97, 


Palarus saundersi Morice, 1897:310, ¢. Holotype: ¢, Egypt: Koubbeh near Cairo (OXUM), not examined.— 
Honoré, 1941:198 (in revision of Egyptian Palarus), 1942:59 (in catalog of Egyptian Sphecidae); de 
Beaumont, 1949:649 (in revision of Mediterranean Palarus, description of 2), 1957:139 (Morocco), 
1960:246 (Libya); de Beaumont, Bytinski-Salz, and Pulawski, 1973:17 (Israel); Bohart and Menke, 
1976:291 (listed); Guichard, 1988:134 (Saudi Arabia); Nemkov, 2005:243 (in revision of Palarus of Rus- 
sia and adjacent countries). 


RECOGNITION.— The female of saundersi has a distinctive sternum II (Fig. 94a, b), with a 
short transverse platform posterad of the transverse crest (and associate row of setae); the posteri- 
or margin of platform is separated from the setal row by less than midocellar width: also, the api- 
cal depression is about as long mesally as the midocellar width. A similar platform, although part- 
ly obtuse and nonprominent occurs in jaxartes. Unlike jaxartes, the genal setae of saundersi are 
straight, shorter than midocellar width (rather than sinuous, longer than midocellar width), and the 
least interocular distance is 0.6-0.7 x midocellar width, averaging less than in the other species of 
the variegatus group (about equal to midocellar width in jaxartes). 

The male of saundersi has a unique pygidial plate whose apex is closer to the tergal apex than 
in the other species of the variegatus group and is shallowly emarginate apically (Fig. 95a, b). Also 
sternum II is unique within the group in having the anterior margin of elevation sharply carinate, 
and so is sternum VIII in having the apical, exposed part densely setose (Fig. 96a). Additional 
recognition features are: as in the male of jaxartes, the forebasitarsus has a black or dark preapical, 
longitudinal tubercle on the venter (less conspicuous in jaxartes) and the adlateral carina of tergum 
VII not expanded (Fig. 95e), the tergum thus appearing double-edged. Furthermore, the males of 
the two species lack a midtibial spur (also absent in bernardi) and have a lamellar, translucent, cir- 
cular pad on the venter of midtarsomeres IT and III (pad also present in arabicus and oneili). The 
male of saundersi differs from that of jaxartes in the following (in addition to the pygidial and ster- 
nal characters): the genal setae are shorter than the midocellar width and not sinuous (some setae 
as long as midocellar width and sinuous in jaxaries), the punctures of the mesothoracic venter are 
many diameters apart (1-4 diameters apart in jaxartes), the adlateral carina of tergum V extends 
over nearly the entire exposed length of the tergum (short, posterior in jaxartes), and the elevation 
of sternum II is sharply carinate anteriorly and serrate posteriorly (Fig. 95a), whereas not sharply 
carinate and not serrate in jaxartes. 

DESCRIPTION.— Least interocular distance about 0.6-0.8 * midocellar width in female, 0.5 = 
in male. Occipital carina separated from eye orbit at vertex by about hindocellar length in female, 
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FiGurE 94. Palarus saundersi Morice: a — female sternum II in ventral view: b — female sternum II in lateral view; 
c — male antenna; d — male forebasitarsus in ventral view: e — male forebasitarsus in profile showing row or erect setae: 
f— male midtarsomeres I] and III in ventral view. 


about half hindocellar length in male. Anterior margin of precoxal mesopleural declivity without 
angulate prominence. Propodeal side varying from punctate, unridged to finely ridged except 
microareolate or unsculptured anteriorly in many specimens. 

Frons with ventral paraocular macula, yellow between frontoclypeal sulcus and antennal sock- 
ets (extending just above sockets); gena with at most small macula adjacent to mandibular base; 
antenna all dark brown except scape yellow medioventrally; in many specimens small maculae 
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FIGURE 95. Palarus saundersi Morice ¢: a — sternum II in ventral view; b — sternum II in lateral view; c — lateral por- 
tions of terga [V and V and sterna IV and V in oblique lateral view showing adlateral sternal carinae; d — tergum VII in dor- 
sal view; e — tergum VII in lateral view. 


present on pedicel, flagellomeres I and H, and in some on more apical flagellomeres. Thorax with 
the following yellowish brown: pronotal collar laterally in most specimens, scutum anterolateral- 
ly, scutellum and scutellar flange, postscutellum and metanotal flange. Wing membrane minimal- 
ly infumate apically in female, basally in male. Legs yellowish brown in female, partly yellow in 
male. Terga yellowish brown except apical tergum black; also tergum V (also VI in male) black in 
some specimens. 
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?.— Genal setae not sinuous, shorter than midocellar width. Dorsal length of flagellomere | 
2.1 x apical width. Adlateral carina of tergum | gradually effaced posterad. Fine ridges of pygidi- 
al plate irregular, markedly diverging from midline. Sternum II (Fig. 94a, b) with transverse crest 
simple; posterad of transverse crest (and associated row of setae) with short, transverse platform 
that is separated from setae by less than midocellar width; apical depression about as long as mido- 
cellar width; swelling that borders apical depression extending almost to each lateromedian angle 
of crest, without sharp tubercle. Length 12.8-13.6 mm. 

é.—Free margin of medioclypeus slightly arcuate. Genal setae not sinuous, shorter than 
midocellar width. Longest setae between mandibular condyle and notch slightly more than mido- 
cellar width. Dorsal length of flagellomere I 1.9-2.1 x apical width; venter of flagellomeres II-X 
convex near midlength, with basal and apical concavities creating uniformly serrate ventral flagel- 
lar surface (Fig. 94c); some flagellomeres with a few short, erect setae on venter. Mesopleural setae 
behind episternal sulcus not sinuous, shorter than midocellar width. Mesothoracic venter, before 
precoxal sulcus, with most punctures four or more diameters apart, with setae about as long as 
those on ventral portion of preepisternum. Metasternum largely setose. Forecoxa without apicome- 
dian platform, apicomedian setae dense. Forebasitarsus with oblong, black preapical tubercle, with 
ventral row of erect setae adjacent to outer margin on at least apical third of tarsomere (Fig. 94d, 
e). Midcoxal venter not flattened, punctate except apically, with inconspicuous preapical tubercle, 
posteroventral carina reduced to ill-defined swelling. Midtibial spur absent. Midbasitarsus in pro- 
file slightly curved basally, ventrally with somewhat irregular row of spines. Midtarsomeres I] and 
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FiGure 96. Palarus saundersi Morice &: a — sternum VIII in lateral view; b — genitalia in dorsal view; c — genitalia in 
lateral view. 
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HI ventrally with translucent, circular pad (Fig. 94f). Tergum IV with adlateral swelling, terga V 
and VI each with long adlateral carina (extending over most of exposed tergal length). Tergum VII: 
pygidial plate (Fig. 95d) markedly concave, narrowly emarginate apically, somewhat raised above 
apex of tergum VII: apex of lateral pygidial process separated from tergal apex by less than mido- 
cellar width (Fig. 95e); pygidial carinae diverging anteriorly in dorsal view, converging posterior- 
ly (greatest width of plate about 0.25 x length); lateral pygidial process widest basally, processes 
not connected ventrally by V-shaped carina; adlateral carina evenly curved, not expanded (Fig. 
95e); ventral margin of tergum narrowly visible in lateral view; setae sparser than those on tergum 
VI, longest and densest ventrad of lateral pygidial process, not upcurved at tergal apex (Fig. 95e). 
Sternum IT without transverse carina before elevation, anterior margin of elevation sharply carinate 
and posterior margin with series of teeth (Fig. 95a, b). Sternum V impunctate or with a few, incon- 
spicuous punctures, associated setae inconspicuous. Sternum VI, on disk, with minute punctures 
that are many diameters apart; setae inconspicuous, straight; adlateral carina short, somewhat 
raised relative to ventral margin of tergum VI, not acutely pointed posteriorly (Fig. 95c). Ventral 
surface of sternum VIII largely punctate and setose: most or all exposed portion setose (Fig. 96a). 
Gonocoxite with minimal sclerotized lobe adjacent basoventrally to membranous area (Fig. 96b), 
apically setose (Fig. 96a, b). Length 12.6-13.9 mm. 

COLLECTING PERIOD.— Algeria: June; Israel: 15-30 May; Morocco: 19-20 May and 6 and 7 
June; Saudi Arabia: March; Tunisia: 22 May. 

GEOGRAPHIC DISTRIBUTION (Fig. 97)— North Africa, Israel, Arabian Peninsula, Turk- 
menistan. 

RECORDS.— ALGERIA (de Beaumont, 1949, or as indicated): Ain Sefra, Djanet (1 ¢, OOLM), Sidi 
bou Zid in Djebel Amour, Touggourt. EGYPT: Al Jizah (= Ghiza): Abu Rawash (Honoré, 1941). Al Qahi- 
rah (= Cairo): Gebel Asfar (de Beaumont, 1949), Koubbah (Morice, 1897), Wadi Digla (1 2°, MS). ISRAEL 
(de Beaumont, Bytinski-Salz, and Pulawski, 1973, or as indicated): Gvulot (1 ¢, RMNH), Mamshit, Urim, 
Yeroham. MOROCCO: 10 km S Bouarfa (1 2,2 ¢, CAS; 1 2, CSE; 2 2,5 ¢,OOLM), 30 km N Bouarfa 
(1 ¢, CAS), Boumalne (de Beaumont, 1949), Imiter (de Beaumont, 1949). SAUDI ARABIA: Umm Laj 
(Guichard, 1988). TUNISIA: W Matmata at 33°34.65'N 09°39.35'E (1 2, CSE), Sfax (de Beaumont, 1949), 
Tozeur (de Beaumont, 1949). TURKMENISTAN: Uch-Adji (Nemkov, 2005). 
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Figure 97, Collecting localities of Palarus saundersi Morice. 
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Palarus variegatus (Fabricius) 
Figures 98-100. 


[N.B. There are no fewer than 150 literature citations of Palarus variegatus and its synonym 
flavipes, mostly locality records from Europe. Only the essential nomenclatural citations are pre- 
sented for these two names]. 


Tiphia variegata Fabricius, 1781:451, sex not indicated. Holotype: 2, Russia: Siberia: no specific locality 
(BMNH, Banks coll.), not examined.— As Palarus variegatus: Girard, 1879:951 (new combination, 
morphology and habits); van der Vecht, 1961:24 (discussion of type material) — As Larra variegatus: 
Casolari and Casolari Moreno, 1980:113 (specimens in M. Spinola collection). 

Crabro flauipes Fabricius, 1781:470, sex not indicated. Holotype: 2, Italy: no specific locality (ZMUC). Syn- 
onymized with Palarus variegatus by Turner, 1909:484 (first reviser)— As Philanthus flauipes: Fabri- 
clus, 1790:255 (new combination, erroneously “in Daniae floribus”).— As Crabro flavipes: Olivier, 
1792:513 (new combination, redescription).— As Gonius flavipes: Panzer, 1806:178 (new combination, 
redescription).— As Palarus flavipes: Latreille, 1805:296 (new combination). 

Palarus auriginosus Eversmann, 1849:384, 2, ¢ (authorship attributed to Pallas). Lectotype: 2, Russia: 
Orenburg (ZIN), here designated, examined. Synonymized with Palarus flavipes by Kohl, 1885:420,— 
Becker, 1880:153 (Russia: Sarepta, now Krasnoarmeysk S Volgograd); Radoszkowski, 1890:507 (Arme- 
nia: Mount Ararat), 1892:591 (male genitalia). 

Palarus affinis F. Morawitz, 1893:414, ¢. Holotype: 3, Tajikistan: Takfan in Yagnob valley (ZIN), examined 
before 1965. Synonymized with Palarus variegatus by Nemkov, 2005:245.— F. Morawitz, 1894:344 
(Turkmenistan: Koshlagar, description of 2); Dalla Torre, 1897:657 (in catalog of world Sphecidae): 
Gussakovskij, 1935:433 (Tajikistan: Kulab); Myartseva, 1972a:81 (Turkmenistan).— As Palarus varie- 
gatus affinis: Pulawski, 1965:575 (study of type, new status); Bohart and Menke, 1976:291 (listed): 
Nazarova, 1998:41 (Tajikistan: Tigrovaya Balka Nature Reserve); Kazenas, 2001:32 (in checklist of 
Sphecidae of Kazakhstan and Central Asia). 

Palarus flavipes var. varius Sickmann, 1894:215, °, ¢. Syntypes: China: Hopei Province: Tientsin (MUN- 
STER), not examined.— Dalla Torre, 1897:657 (in catalog of world Sphecidae),— As Palarus variega- 
tus varius: Tsuncki 1964:61 (in key), 1969:17 (nesting habits), 1971:34 (China: Beijing: Tiendang); 
Kazenas, 1980:89 (Russia: Far East); Tsuneki, 1982:15 (known from Korea); Nemkov, 1992:245 (Russ- 
ian Far East:); Nemkov in Nemkov, Kazenas, Budrys, et Antropov, 1995:413 (in key to Sphecidae of 
Russian Far East); Wu and Zhou, 1996:93 (in Economic Insect Fauna of China); Nemkov, 2005:246 (in 
revision of Pa/arus of Russia and adjacent countries). 

Palarus fortistriolatus Cameron, 1907:91, 2. Lectotype: 2, Pakistan: Baluchistan: Quetta (BMNH), here 
designated, examined. New synonym.— Turner, 1911:480 (diagnostic characters); Ramakrishna Aiyar, 
1916:553 (listed); Bohart and Menke, 1976:291 (listed). 

Palarus saishiuensis Okamoto, 1924:202, 2. Holotype: 2, South Korea: Quelpart Island, now Jeju Island: no 
specific locality (depository?), not examined. Synonymized with Palarus variegatus varius by Tsuneki, 
1971:34.— Sato, 1926:36-39 (nesting habits), corrected to Palarus variegatus varius by Tsuneki, 
1971:34, 


LECTOTYPE SELECTION.— Cameron (1907) did not specify the number of specimens exam- 
ined in his description of fortistriolatus. We received for study two females with handwritten labels 
“Palarus fortistriolatus Cameron” (presumably in Cameron’s own handwriting), and we selected 
one as the lectotype of this species. 

W. Pulawski examined the syntype series of Palarus auriginosus Eversmann on 15 June 2006. 
He designated as the lectotype the only female bearing Eversmann’s original label “Pa/arus aurig- 
inosus Pall.”. The specimen is also labeled “Orb.” (= Orenburg). The remaining 7 2 5 ¢ with var- 
ious, difficult to read labels of origin, were labeled paralectotypes. 

RECOGNITION.— In both sexes, the genal setae are markedly shorter than the midocellar 
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width. In the female, sternum II has a semicircular or elliptical platform (Fig. 98c, d) delimited by 
an obtuse swelling posterad of the transverse crest and associated row of setae (crest not dentate), 
and the sternum’s apical depression is shorter than the midocellar width. Palarus fulviventris is 
similar, but in variegatus the flagellum is either all black or (some specimens) yellow basally and 
the swelling that borders the apical depression of sternum II laterally in most specimens extends to 
the lateromedian angle of the crest. In fu/viventris, the flagellum is all or largely yellow or reddish, 
and the preapical swelling of sternum II does not extend to the crest. 

In the male, the forebasitarsus is not broadened, the midtibial spur is present, the midbasitar- 
sus is not flattened (either dorsoventrally or laterally), tergum VII lacks an additional carina 
between the pygidial plate and adlateral carinae, and the antenna is all black, except with small 
macula on the scape and on flagellomere I in some specimens. The Saharan gao is similar, but dif- 
fers by the antenna all or predominantly yellowish red dorsally and by other characters given in the 
key (p. 00). In most males of variegatus, the adlateral carina of sternum VII 1s pointed posteriorly 
(Fig. 99b), as in oneili, pentheri, and some /fulviventris. 

JUSTIFICATION OF NEW SYNONYMY.— Palarus fortistriolatus Cameron, from Pakistan, was 
described from specimens with an all yellow scutellum, metanotum, and apical tergum (as in 
Palarus affinis), but otherwise identical to European variegatus. As the extent of yellow is vari- 
able, as described below, and as both color types occur in many localities, we see no need to rec- 
ognize this name either at the specific or subspecific level. 

DESCRIPTION.— Least interocular distance about 1.1-1.4 * midocellar width in both sexes. 


FiGureE 98. Palarus variegatus (Fabricius) ?: a — pygidial plate in dorsal view; b — sternum II in lateral view; ¢ — cen- 
tral portion of sternum II, variegatus variegatus (Fabricius); d — same, variegatus varius Sickmann. 
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Occipital carina separated from eye orbit at vertex by more than length of hindocellus. Clypeus 
about 2.5-2.6 x as wide as long or less in female, about 2.35-2.5 x as wide as long in male. Ante- 
rior margin of precoxal mesopleural declivity with angulate prominence. Propodeal side irregular- 
ly ridged or rugose, microsculptured anteriorly in some specimens. 

Clypeus black adjacent to anterior tentorial pit (minimally in specimens from Turkmenistan 
and single one from Tajikistan) and also below frontoclypeal sulcus in subspecies varius; frons 
with at least ventral paraocular macula (subspecies varius), maculate in lower half in other speci- 
mens; antenna all black except with small macula on scape and on flagellomere I in some speci- 
mens, including many from Turkmenistan. Wing membrane nearly hyaline to slightly infumate api- 
cally. At least terga I-IV fasciate (only I-III in a male from Monan, China), and gaster all black in 
a female from Biysk area, Russia (fasciae interrupted in subspecies varius). See Color Variation 
and Subspecies in Palarus variegatus below for further details. 

?.— Genal setae not sinuous, markedly shorter than midocellar width. Dorsal length of fla- 
gellomere | 2.1-2.2 < apical width. Adlateral carina of tergum | gradually effaced posterad. Fine 
ridges of pygidial plate slightly irregular, clearly diverging from midline (Fig. 98a). Sternum II 
with transverse crest simple (most specimens) or serrate; posterad of crest (and associated row of 
setae) with semicircular or elliptical platform (Fig. 98c, d) delimited by obtuse swelling and in 
most specimens with paired, posteriorly converging carinae; apex of platform separated from setae 
by more than midocellar width; apical depression of sternum II shorter than midocellar width; 
swelling that borders apical depression in most specimens extending to each lateromedian angle of 
crest, without sharp tubercle. Length 10.6-14.3 mm. 

3 .— Free margin of medioclypeus slightly arcuate to almost straight. Genal setae not sinuous, 
markedly shorter than midocellar width. Longest setae between mandibular articulation and pos- 
teroventral notch about equal to midocellar width. Dorsal length of flagellomere I 1.9-2.1 x apical 
width; venter of flagellomeres II-VIII somewhat convex preapically (all venter slightly convex on 
flagellomeres I and [X); flagellomeres without obvious setation (Fig. 99a). Mesopleural setae 
behind episternal sulcus not sinuous, shorter than midocellar width. Mesothoracic venter, before 
precoxal sulcus, with most punctures 2-4 diameters apart, with setae slightly shorter than those on 
ventral portion of preepisternal area. Metasternum setose. Forecoxa apicomesally ‘without plat- 
form, with setae not conspicuously denser than on remaining surface. Midcoxal venter flattened, 
punctate except apically, with inconspicuous preapical tubercle (tubercle absent in small speci- 
mens), with posteroventral carina obtuse, ill defined. Midtibial spur about 0.4-0.5 = length of mid- 
basitarsus in most specimens, but about 0.3 x in many from Central Asia. Midbasitarsus neither 
curved nor flattened, with row of widely spaced spines ventrally. Tergum V without adlateral tooth 
or tubercle. Tergum VI with small adlateral swelling in some specimens. Tergum VII: pygidial plate 
(Fig. 99c) somewhat concave, emarginate apically, raised above tergal apex (lateral pygidial 
process separated from tergal apex by more than midocellar width); pygidial carinae diverging pos- 
teriorly in dorsal view (greatest width of plate about 0.5 x length); lateral pygidial process widest 
anteriorly, processes not connected ventrally by V-shaped carina; side not markedly concave; adlat- 
eral carina expanded basally (Fig. 99d); ventral edge of tergum concealed in lateral view; setae not 
denser than those on tergum VI, longest on sides and ventral apex of lateral pygidial process, not 
upcurved at tergal apex. Sternum II with transverse carina before elevation, anterior margin of ele- 
vation obtuse, posterior margin a simple carina. Sterna V and VI, on disk, with punctures that aver- 
age many diameters apart; associated setae inconspicuous; adlateral carina of sternum VI obtuse, 
raised relative to ventral margin of tergum VI, markedly pointed posteriorly in most specimens 
(Fig. 99b), but blunt in many males from Turkey. Gonocoxite without sclerotized lobe adjacent 
basoventrally to membranous area (Fig. 99e), setose apically (Fig. 99e, f). Length 9.1-12.4 mm. 
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Ficure 99, Palarus variegatus (Fabricius) ¢: a — antenna; b — adlateral carina of sternum VI; ¢ — tergum VII in dor- 
sal view; d—tergum VII in lateral view; e — genitalia in dorsal view; f — genitalia in lateral view. 


COLOR VARIATION.— Frons: except for the area below antennal socket, the frons is all macu- 
late in ventral half in most specimens (with large black area around antennal sockets in specimens 
from Europe and some from Turkey), and all black above antennal sockets in specimens from cen- 
tral and eastern China, Korea, and Russian Far East. The amount of frontal black is least in speci- 
mens from Turkmenistan and Pakistan. 

Gena: all black except maculate in some females from Spain and in most specimens from 
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Turkmenistan and Tajikistan (in females up to three-quarters genal height, in males only above 
genal midheight). 

Pronotum: all black in many specimens from Italy, Hungary, Bulgaria, and the Far East, but 
the collar is mostly yellow (at least laterally); also the pronotal rim is yellow anteriorly in speci- 
mens from Central Asia. 

Scutum: all black in many specimens from Italy, Hungary, Bulgaria, but yellow anterolateral- 
ly in most. It is all black in specimens from the Far East. 

Scutellum (excluding scutellar crest): all black in specimens from central and eastern China, 
Korea, and Russian Far East, all black or yellow only along the hindmargin in specimens from 
Italy, Hungary, Slovakia, Bulgaria, and in many from Spain, European Russia, and Turkey. It is 
nearly or all yellow in most specimens from European Russia, Turkey, Kazakhstan, Kyrghyzstan, 
Pakistan, Turkmenistan, Tajikistan, and Mongolia (specimens from the latter three countries were 
previously assigned to the subspecies affinis Morawitz), and some from Spain, but yellow only 
posteriorly in some specimens. The scutellum may vary in specimens from the same locality, e.g., 
it is all black or yellow posteriorly in specimens from Gbelce, Slovakia, and mostly or nearly all 
black to all yellow in those from Koktuma, Kazakhstan, Djebel, Turkmenistan, and Quetta, Pak- 
istan. 

Mesopleuron: all black is some males from Italy and Hungary and in specimens from the Far 
East, but in most the preepisternal area is yellow at least dorsally; the mesopleuron is partly yellow 
behind the episternal sulcus in specimens from Turkmenistan and some from Pakistan. 

Thoracic venter and propodeum: these areas are all black in most specimens, but partly yellow 
in individuals from Turkmenistan and some from Pakistan (i. e., most variegatus previously 
assigned to subspecies affinis). 

Legs: the femora, tibiae, and tarsi of most populations are either all yellow or the femora are 
partly black basally (e.g., in specimens from Italy and Hungary, and western China), but all red in 
those from central and eastern China, Korea, and Russian Far East. 

Apical tergum: the apical tergum is all black in most populations, but with some yellow on 
each side in females from Spain, and all or largely yellow in most specimens from Kyrghyzstan, 
Turkmenistan, Tajikistan, and Pakistan. 

SUBSPECIES IN PALARUS VARIEGATUS.— There are two sharply differentiated subspecies of this 
species: variegatus variegatus and variegatus varius. In the nominotypical subspecies, the frons is 
maculate above the antennal sockets, the pronotal lobe, femora, tibiae, and tarsi are yellow or the 
femora are partly black basally, the tergal fasciae are continuous (interrupted on terga II-IV in one 
male from Hungary), and the body maculae are yellow (somewhat orange in specimens from Kaza- 
khstan, Mongolia, and some from Toskool-Ata, Kyrghyzstan); in the female, the platform of ster- 
num II (posterad of transverse crest) is semicircular (Fig. 98c) in western European specimens, but 
elliptical to a various degree in many from eastern Europe and Asia. In variegatus varius, the frons 
is black between the antennal sockets and the midocellus, the pronotal lobe is black, the femora, 
tibiae, and tarsi are red, the tergal fasciae are interrupted (gaster all black in a female from Bury- 
atya, Russia), and the body maculae are whitish; in the female, the platform of sternum II is ellip- 
tical (Fig. 98d). 

COLLECTING PERIOD.— Armenia: 7 May; Austria: 21 August; Azerbaijan: 7 and 11 July; Bul- 
garia: 26 June through 29 August; China: 21-30 May; France: 24 June, 1-3 August, 23-27 August; 
Greece: 31 May; Hungary: 27 June through 27 July; Iran: 1-9 June; Italy: 10 June through 3 
August; Kazakhstan: 24 May through 30 July; Korea: 9 July; Kyrghyzstan: | June through 29 July, 
19 and 31 August; Macedonia: 17 July; Mongolia: | July through 31 August; Pakistan: 12 May 
through August; Romania: 20 May through 20 August; Russia (European): 10 June through 16 July, 
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15 August; Russia (Tyva): | and 2 August; Russia Altayskiy Kray): 10 June; Russia (Buryatya): 19 
August; Russia (Amurskaya Oblast’): 13 July; Slovakia: 25 April through 19 August; Spain: 9 June 
through 12 September; Tajikistan: 12 May through 24 July; Turkey: 3 June through 16 July; Turk- 
menistan: 28 April through 31 May, 13 and 24 June, 8 July; Ukraine: 1, 2 and 17 August; Uzbek- 
istan: 12 May through 15 June, 2, 20 and 28 July. 

GEOGRAPHIC DISTRIBUTION (Fig. 100).— Spain, southern France, Italy, eastern Europe north 
to Austria, Czech Republic, Ukraine, and Bryansk Oblast’ in Russia, Armenia, Turkey, Kazakhstan, 
Uzbekistan, Turkmenistan, Tajikistan, Afghanistan, Pakistan, Mongolia, Russian Far East (south- 
ern part), South Korea, and northern China. The following old records have not been confirmed by 
subsequent authors and are obviously erroneous: Germany (Vander Linden, 1829; Schenck, 1857, 
1867; Taschenberg, 1858), Sweden (Billberg, 1820), Switzerland (Kohl, 1883), and Tunisia (Smits 
van Burgst, 1913). 

RECORDS.— Palarus variegatus variegatus: AFGHANISTAN: Gulbahar (de Beaumont, 1961). 
ARMENIA: Mount Ararat (Radoszkowski, 1890), Yerevan (1 ¢, UCD: 2 2,2 ¢, ZMMU). AUSTRIA: Bur- 
genland: Neusiedl: Kalvarienberg (Dollfuss, 1987), Neusiedl: Tabor (5 2, 1 ¢, MS). Niederésterreich: Gun- 
tramsdorf (3 2, 7 ¢, MS), Oberweiden at 48°17'N 16°50'E (1 2, MS). Wien: Donau-Auen (Zettel, Gross, 
and Mazzucco, 2001), Marchfeld (1 ¢, CAS), Teiritzberg (1 ¢, CAS), Tiirkenschanze (1 2, ZMUC), Wien 
(1 2, USNM). No specific locality: 2 ¢, USNM. AZERBAIJAN: Sabirabad (1 2, ZMMU), Samur River on 
Baku-Derbent road (1 2, 1 ¢, ZMMU). BULGARIA: Ichtiman (Ljubomirov, 2000), Ivanski near Shumen 
(Jacobs, 2005), Kulata (1 ¢, OOLM), Nesebar (1 ¢, CAS), Pancharevo (Ljubomirov, 2000), Plovdiv (5 °, 
9 ¢, OOLM), Sandanski (1 2, CAS; 1 2, 1 ¢, OOLM), Slanchev Bryag (2 ¢, OOLM), Sozopol (1 2,1 ¢, 
CAS), western Stara Planina Mts. (Atanassov, 1972), Varna (52, 6 ¢, CAS; 2 6, USNM), Varvara (1 ?, 
OOLM). CHINA: Nei Monggol (= Inner Mongolia): Alashan Range (Nemkoy, 2005): Bainkhuluk and Kho- 
tyn-Gol, also Apaka (4 2, 10 ¢, USNM), Beidzumiao near Apaka (Tsuneki, 1969, 1971), Dan-Yuan-In (1 °, 
ZIN). Gansu: Dunhuang (1 2°, ZIN, as Sachzhou). Xinjiang: Yining (1 ¢, ZMMU, as Kuldza). CROATIA 
(Vogrin, 1955): Durdevac, Osijek. CLECH REPUBLIC (Zavadil, Sustera, and Bat’a, 1937): Pisek, Rohatec, 
also Bzenec (Balthasar, 1941). FRANCE: Alpes-de-Haute-Provence (Maldés et al., 1993): Digne, 
Valensole. Ardéche: La Voulte (Maldés et al., 1993), Bas-Rhin: Haguenau (Schmid-Egger and Bitsch, 2001). 
Bouches-du-Rhone: Arles (Maldés et al., 1993), Marseille (Kohl, 1885). Dréme: Nyons (Berland, 1925). 
Gard (Maldés et al., 1993, or as indicated): Bellegarde, Grau-du-Roi, Saint-Chaptes. Hautes-Alpes: Serres 
(Berland, 1925). Hérault: Montpellier (1 2, USNM), Séte (Marquet, 1875, as Cette; Maldes et al., 1993). 
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FiGureE 100. Collecting localities of Palarus variegatus (Fabricius). 
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Landes: Mont-de-Marsan (Maldes et al., 1993), Saint-Sever (Dufour, 1841; Schmid-Egger and Bitsch, 2001). 
Lot-et-Garonne: Campet (Simon Thomas, 1976; Maldés et al., 1993), Durance (Simon Thomas, 1972). Vau- 
cluse: Avignon (Fabre, 1856), pont d’Avignon (1 ¢, RMNH), Carpentras (1 2°, RMNH), Sorgues (Maldes et 
al., 1993). No specific locality: | 9, USNM:; 1 2°, ZMUC. GEORGIA: Ermolovskoye near Gagra (1 2,1 3, 
ZMMU), Voshlovanskiy Nature Reserve (Nemkov, 2005). GREECE: Pelopénnisos: Olympia 
(1 o, MS). Sterea Ellas (= Central Greece): Evinohori 11 km E Missolonghi (1 2, OHL), Lidorikion (de 
Beaumont, 1965), Rentina (de Beaumont, 1965), Thessaloniki (de Beaumont, 1965). HUNGARY (J = Jozan, 
1985): Balatonalmadi (Benedek, 1979), Balatonboglar (J), between Balatonszéplak and Zamardi (Moczar, 
1952), Bares (Jozan, 1983), Batorliget (Benedek, 1969), Boronka-melléki Protected Area (Jozan, 1992), 
Budapest (1 2, ZMUC), Bugac Puszta: Herketo (1 2, CAS), Bugaszeg (J), Csepel (Scobiola-Palade, 1967), 
Darany (J), Debreczen (Scobiola-Palade, 1967), Duna-Drava National Park (J6zan, 1995), Dunaharasti (1 ¢. 
CAS), Félegyhaza (Vangel, 1905), Kalocsa (Mocsary, 1897, as Caloesa), 15 km SW Kecskemét (1 ¢, CAS), 
Kiskunsag National Park (Jozan, 1986; Karsai, 1988), Kisujszallas (Mocsary, 1897), Kéml6d (Vangel, 1905), 
Makhegy (J), Romahegy (J), Somogytur (J), Szabolscfalu (J), Szatymaz (Mocsary, 1897), Szomotor (Schulz, 
1904), Tetye (J), Veresegihaz (Benedek, 1969), Zamardi (2 2, 4 ¢, CAS), no specific locality (5 ¢, USNM: 
1 2,2 ¢, ZMUC). IRAN: Ardabil: Mugan (1 2, ZMMU). Khorasan: 90 km W Quchan (7 ¢, USNM). 
ITALY: Calabria: Villapiano (Pagliano, 1980). Campania: no specific localities (Pagliano and Negrisolo, 
2005). Emilia-Romagna (de Beaumont, 1954, or as indicated): Cervia (Grandi, 1931), Grizzana and Ronzano 
in Bologna Province, Modena area (Baldini, 1894), Rastignano in Bologna Province (Guiglia, 1944), Riccione 
in Forli Province (Grandi, 1954), Rimini in Forli Province, Valle delle Pozze in Modena Province, Viserbella 
(Grandi, 1928). Lazio: Acilia in Roma Province (de Beaumont, 1959), Pontecorvo in Frosinone Province (de 
Beaumont, 1954). Lombardia (Guiglia, 1944): Calolzio, Mercallo, Milano (1 ¢, CAS), Turbigo (1 2, CAS). 
Piemonte: Ceva (Pagliano, 1990), Narzole (Pagliano, 1980), no specific locality (2 ¢, ZMUC). Toscana: Pisa 
area (Rossi, 1792), San Vincenzo in Livorno Province (de Beaumont, 1954). Trentino-Alto Adige: Bolzano 
(Kohl, 1888, as Bozen). Veneto: Bibione at 45°38’N 13°03'E (2 ¢, OOLM), Cavazuccherina (Gayubo, Bor- 
sato, and Osella, 1991), Lido di Venezia (de Beaumont, 1959; Giordani Soika, 1932; Guiglia, 1944), Lido: 
Alberoni at 45°20'52"N 12°19'23"E (1 2, CAS), Porto Caleri (Negrisolso, 1995), no specific locality (1 ¢, 
CAS). Location unknown: C. d’Adda (1 2, USNM, can be Castiglione d’Adda or Crespi d’Adda). 
KAZAKHSTAN (K = Kazenas, 2002, N = Nemkov, 2005): Almaty Oblast’: Aidarly on [li River at 44.1°N 
75.5°E (1 ¢, OOLM), Almaty (1 2, 12 ¢, OOLM), 4 km N Bakanas (2 2,7 ¢, OOLM), 17 km NW Bakanas 
(N), W Chunja at 43°37'N 79°21'E (3 2, 4 d, CSE), 20 km WSW Dobyn at 43°35.23'N 79°52.15'E (1 &, 
OHL), Fabrichnyi 40 km E Almaty (1 2, OOLM), Ili (Kazenas, 1972), Iliysk (1 2, CAS; 1 2, 1 ¢, ZMMU), 
Kapchagay 100 km N Almaty at 43.9°N 76.8°E (1 &, CAS; 3 2,8 ¢, OOLM, 3 3, USNM), 35 km NW 
Kapchagay (1 2, CAS), Kaskelen River 50 km N Almaty (2 2, 3 ¢, CAS; 16 ¢, USNM), Keytebek Valley 
(Dzhungaria) in Katutau Mts. (1 2, | @, CAS), Koktuma at Lake Alakol at 46°0'N 81°04'E (8 9, 21 2, 
OOLM), Koybynskoe Valley in Katu-Tau Mts. (Kazenas, 1972), Kurtagoy on Charyn River (Kazenas, 1972), 
Lepsi at 46.4°N 78.8°E (1 2, 3 ¢, OOLM), 25 km N Lepsi (N), 6 km SE Lepsi (14 ¢, OOLM), 70 km SE 
Lepsi at 46°01'N 79°42’E (1 2, CSE), Malaysary 144 km N Almaty (2 2, 3 ¢, OOLM), Matai at 46.0°N 
78.6°E (42,2 ¢, OOLM), Panfilov area (Kazenas, 1972), 40 km W Panfilov at 44°14’N 79°28’E (2 ¢, CSE), 
Taldy-Kurgan area (Kazenas, 1972). Aqtébe: 5-10 km NE Aqtébe (K), Babatay (K), Berchogur (K), Bol’shiye 
Barsuki (K), Chelkar (2 ¢, ZIN), Dzhurun (1 ¢, UCD), Irghiz (K), Malyie Barsuki (1 2, ZIN). Atyraii: 50 
km N Atyrati (K, N, as Guryev), Grebenshchikov (K), Inder (1 2, ZIN), Inderborskiy (K), Kharkin 180 km 
N Atyraii (N). East Kazakhstan: Oskemen (1 2, ZIN, as Ust’ Kamenogorsk), Semey (6 2°, ZIN, as Semi- 
palatinsk), 5 km N Tashkesken in Tarbagatai Mts. at 47°16'N 80°49'E (1 °, OHL), Zaisan (4 ¢, ZMMU). 
North Kazakhstan: Kékshetaii near Terisakkan River (1 2, ZIN). Oral (= Ural’sk); Oral (2 2, ZIN, as 
Ural’sk), Urda (1 2,1 ¢, CAS; 2 ¢, UCD; 1 9,4 ¢, ZMMU), Yanvartsevo 65 km N Oral (N). Pavlodar: 
Pavlodar (1 2, ZIN). Qaragandy: Atasuskiy = Zhana-Arka (1 2, | &, CAS), Balkhash (1 9, CSE; 1 6, 
OOLM), 50 km E Balkhash (7 ¢, OOLM), 50 km S Balkhash (2 ¢, OOLM). Qostanay: Aman-Karagay (K), 
Naurzum (1 2,1 ¢, ZMMU), Qostanay (K). Qyzylorda: Aral’sk (IX), Baigakum near Djulek (1 2°, ZIN); Bal- 
amurun near Djulek (1 °, ZIN), Djulek = Chiili (8 °, ZIN), Karashokat (N), Kazalinsk (1 ?, UCD), Kulandy 
peninsula (3 °, 1 ¢, ZMMU), Qyzylorda (1 ¢, ZMMU, as Perovsk), 70 km NW Qyzylorda (N). South Kaza- 
khstan: Akkul 115 km NW Djambul (5 ?, | ¢, OOLM), Chardara (Radoszkowski, 1877), 10 km E Djambul 
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(1 2,5 ¢, OOLM), 60 km W Furmanovka (1 ¢, CAS). West Kazakhstan: 20 km SE Aksay (1 2, 1 o, 
OOLM), Lbishchensk, now Chapaevo (K), Oral (K). Location unknown: Kok-Djida (K), Volodarskoye (K). 
KYRGHYZSTAN: Afleatum at 41.6°N 71.6°E (1 ¢, CSE; 2 2, 1 ¢, OOLM), Berk-Su river in Zaalayskiy 
Alatau Range (1 ¢, OOLM), Bishkek (1 ¢, OOLM, as Frunze), Chong-Kyzylsu at 42°18'00"N 78°04'00"E 
(2 ¢, ZMMU), Kok Maynak at 42°27'05"N 76°07'56"E (1 2, ZMMU), Osh (1 ?, ZMMU), Przheval’sk 
(1 ¢, ZMMU), 35 km SW Shurab (4 ?, ZMMU), 10 km NNE Tebek at 43°10'N 74°03’E (1 2, CSE), 
Toskool-Ata in Fergana Mountain Range (1 ?, OOLM). MACEDONIA: Skopje (1 ¢, OOLM). MONGO- 
LIA (N = Nemkov, 2005, T = Tsuneki, 1972): Bayanhongor Aymag: 15 km S Bon-Tsagan-Noor (4 °, 
ZMMU), Tsagan Bogd uul: Tooroin-bulag = 13 km E border post Tsaganbulag (T). Dornogovi Aymag: 40 km 
NW Khara-Eireg (T), Naran Bulak (1 2, 1 ¢, CAS). Govi Altay Aymag: Adzh Bogd uul approximately at 
45°N 95°F (N). Khovd Aymag: 10 km SSW Somon Bulgan (T). Omnégovi Aymag: Bayanzag 100 km SW 
Dalanzadgad at 44°09'N 103°43’E (1 2, AMNH; 1 8, OOLM), 30 km S Maidal-Obo (2 2, ZMMU), 70 km 
S Noyon (N). Tov Aymag: Tsorgol Khairkan (1 2, ZIN). Uvs: Ubsu-Nur lake 50 km E Ulaangom (N). PAKI- 
STAN: Baluchistan: Kushlagh 27 km N Quetta (1 ¢, USNM), Quetta (2 2, AMNH; 6 2, 4 ¢, BMNH, 
including lectotype and paralectotype 2 of fortistriolatus; 2 2,3 ¢,USNM). Northern Areas: Shrigartar Val- 
ley near Skardu W Indus Valley (Gayubo, Borsato, and Osella, 1992). ROMANIA: Agigea (1 ¢, RMNH; 
1 ¢, USNM), Budesti (1 2, 1 ¢, UCD), Caraorman (Scobiola-Palade, 1972, 1985), C.A. Rosetti in Danube 
delta (Scobiola-Palade, 1966, 1985), Faurei-Braila (Scobiola, 1950), Fratesti-Vlasca (Scobiola, 1950; Scobi- 
ola-Palade, 1968b), Giurgiu (Scobiola, 1950; Scobiola-Palade, 1968a, b), Iasi (Lehrer, 1955), Mehadia (Kohl, 
1885), Ocna Sibiului (Scobiola-Palade, 1967), Periprava (Scobiola-Palade, 1966, 1968a, 1985), Piscu-Cov- 
urlui (Scobiola, 1950), Recea (Lehrer, 1955), Saraturile in Danube delta (Scobiola-Palade, 1974, 1989), 
Techirghiol (Scobiola-Palade, 1967), Ulea-Tutova (Scobiola, 1950), Valea Lunga in Medias District (Scobio- 
la-Palade, 1967). Dobrogea: locality illegible (1 2, OOLM). RUSSIA (N = Nemkoy, 2005): Astrakhan 
Oblast’: Astrakhan (1 ¢, KRAKOW: 1 ¢, OOLM: 1 &, ZIN), near Dosang stanitsa (2 2, 1 ¢, ZMMU), 
Nikol’skoye (N). Bryansk Oblast’: no specific locality (Kolesnikov, 1977). Chita Oblast’: Abagaitui (N). 
Daghestan: Kraynovka Region (2 ¢, BMNH), Magaramkent (1 29, ZMMU). Krasnodarskiy Kray: Anapa 
at 44°52'N 37°22’E (1 o¢, ZMMU), Ashshe in Tuapse District (1 2, ZIN), Gul’kevichi (Romanova, 1969), 
Krasnodar (1 2, 2 ¢, ZMMU, as Yekaterinodar), Ust’-Labinsk (Romanova, 1969). Kursk Oblast’: Borisov- 
ka (1 2, ZIN), Gotnya (Ahrens, 1925). Orenburg Oblast’: Orenburg (2 ¢, KRAKOW). Rostov Oblast’: 
delta of Don River (Shkuratov, 2001), Nedvigovka and Rogozhkino (Minoranskiy and Shkuratov, 1996), 
Romanovskaya at 47°33’N 42°02'E (1 ¢, ZMMU), Rostovskiy Nature Reserve at 46°27'N 42°41'E (Shkura- 
tov, 2002), Véshenskaya village area at 49°37'N 41°45’E (Shkuratov, 2000). Ryazan’ Oblast: Gremyachka 
(N), Spassk District (1 2, ZMMU). Samara Oblast’: Sotsgorod (Chinin, 1991). Saratov Oblast’: Kamyshin 
at 50°06'N 45°24'E (5 2, ZMMU), Saratov (1 ¢, KRAKOW, as Sartw.). Stavropol’skiy Kray: Stavropol’ 
(N), Zimnyaya Stavka on lower Kuma River (1 2, ZIN). Tyva (= Tuva): Teve-Khaya at 51.36°N 91.45°E 
(6 2, ZMMU). Ul’yanovsk Oblast’: Novospasskoye (Blagoveshchenskaya, 1994). Volgograd Oblast’: 
Kamyshin (2 ¢, CAS; 2 ¢, ZMMU), Krasnoarmeysk (2 %, ZIN, as Sarepta), Tinguta at 48°12'44"N 
44°25'09"E (1 2,5 ¢, ZMMU), Volgograd: Beketovka (1 2, 1 ¢ KRAKOW; 1 9, UCD; 1 2,1 ¢, ZMMU). 
Voronezh Oblast’: Galich’ ya Gora Nature Reserve (Kuznetzova, 1990). SERBIA: Deliblato (Mocsary, 1897, 
as Deliblat), Grebenac (Mocsary, 1897, Frivaldszky, 1877, as Grebenacz), Kovin (Mocsary, 1897, as Kubin), 
Pali (Mocsary, 1897, as Palics), Subotica (Vogrin, 1955). SLOVAKIA: Cenkov (1 ¢, OOLM; | ¢, RMNH), 
Chlumec (Zavadil, Sustera, and Bat’a, 1937), Chotin (4 2, 5 ¢, OOLM), Gbelce (26 2, 48 ¢, OOLM), 
Kovaéov (Balthasar, 1948), Kral (Zavadil, Sustera, and Bat’a, 1937), Kralovsky Chlmec (8 2, 18 ¢, OOLM: 
1 2, RMNH), Parkan (1 2, RMNH), Plav (Zavadil, Sustera, and Bat’a, 1937), SeleSka (Zavadil, 1934), Somo- 
tor (9 2,15 ¢, OOLM), Streda (25 2, 6 ¢, OOLM), Sturovo (10 2,9 ¢, OOLM; 1 &, RMNH), Stvrtok 
(Zavadil, Sustera, and Bat’a, 1937), Vel’ky Kamenec (18 2, 13, ¢, OOLM), Vinicky (Moesary, 1897; Chyz- 
er, 1902; as Szolloske). SPAIN: Albacete (Tormos, Asis, and Gayubo, 1994): Graya, Yeste. Alicante (Torre- 
grosa et al., 1993): Elche, Monnegre, Muchamiel, Novelda, San Vincente del Raspeig, Villena. Barcelona 
(Antiga y Suner and Bofill y Pichot, 1904, or as indicated): Barcelona (1 2, UCD; | 2, ZIN), Besos, Can 
Tunis, Castelldefels, Gava, La Garriga, Monistrol, Papiol, Burgos: Fuentespina (Gayubo and Sanza, 1986). 
Cadiz: Jerez de la Frontera (4 2,4 ¢, CAS: 2 2,7 ¢, RMNH; 3 2,5 ¢, UCD), Villamartin (1 ¢, RMNH). 
Castellon de la Plana (Asis and Jimenez, 1988; Gayubo and Tormos, 1986): Moncofar, Villafranca del Cid, 
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Villahermosa del Rio, Villarreal. Lerida: 10 km E Lerida (1 2, 2 ¢, USU), Pobla de Segur (Bischoff, 1931). 
Madrid: no specific locality (1 2, USNM). Navarra: no specific locality (Ceballos, 1949). Segovia: Segovia 
(2 ?, RMNH). Teruel: Olicte (Dusmet, 1915). Toledo: Toledo (2 2, 1 o, RMNH). Valencia (Gayubo and 
Tormos, 1984; Giner Mari, 1934; Tormos and Jiménez, 1987a, b): Alcira, Cafiada, Dehesa de EI Saler, El Pla, 
Picasent, Ribarroja, Valencia. Valladolid: Montemayor de Pililla (Gayubo and Heras, 1986). TAJIKISTAN: 
Bulbulchashma in Babatag Range (1 ¢, OOLM), Chil-Dara at 38°57'40"N 70°17'35"E (1 9, ZMMU), 
Dushanbe (1 3, CAS; 3 ¢, OOLM; | 2, ZIN), Dzhilikul (1 2, ZIN), Kabadian (1 ¢, ZIN), Khorog (Nemkov, 
2005), Kondara (1 2, ZMMU), Kulab (1 2, ZIN), Nurek dam (1 2, OOLM), Pamir: no specific locality 
(1 ¢, KRAKOW), Shaydan (1 ¢, OOLM), Takfan (F. Morawitz, 1893, Nemkov, 2005); Tavildara in Darvaz 
Range (2 ¢, OOLM), Tigrovaya Balka Nature Reserve (Nazarova, 1998), Vose 120 km SE Dushanbe (1 3, 
OOLM). TURKEY: Artvin: 20 km Yusufeli — Tortum road (de Beaumont, 1967). Aydin: Karadut in Nem- 
rut Dagi at 40°17'N 28°20'E (1 ¢, OOLM), Nazili (de Beaumont, 1967). Bayburt: Demirézii (Gayubo, Hik- 
met, and Yildirim, 2003). Bitlis: Ahlat (1 ¢, RMNH). Bursa: Bursa (Kohl, 1885, as Brussa). Erzurum: 
Cahyazi (Gayubo, Hikmet, and Yildirim, 2003); Erzurum (Yildirim and Ljubomirov, 2005:1799), Képriikoy: 
Yagan (Yildirim and Ljubomirov, 2005), Pasinler (Gayubo, Hikmet, and Yildirim, 2003), Porsuk Baraji: 
Sebran at 39°37'N 30°19'E (1 2, OOLM). Kars: Sarikamis: Karakurt ((Gayubo, Hikmet, and Yildirim, 2003; 
Yildirim and Ljubomirov, 2005). Kayseri: Erciyas Dagi (1 ¢, CAS), Sultanhanmi. Konya: Sille (1 2, 
2 3, MS). Nevsehir: Goreme at 38°07'N 30°39'E (1 3, OOLM), Urgiip (1 ¢, RMNH). Siirt: Kozluk at 
38°LI'N 41°29'E (1 2, OOLM), Tuzlagozu at 38.1°N 41.47°E (4 9,5 ¢, OOLM). Tokat: Nicksar area (de 
Beaumont, 1967). Van: Muradye (1 ¢, CSE), Van (1 ¢, RMNH). TURKMENISTAN (M = Myartseva, 
1972a, N = Nemkov, 2005): Akibay in Bayram-Ali District (Myartseva, 1965), Askhabad (1 ¢ CAS; 1 2, 
ZIN; | ¢, ZMMU), 15 km N Askhabad (3 ¢, OOLM:;), Badhyz (1 ¢, IZKNAS; 2 2, ZMMU), Bukharden 
(N), Dargan Ata (M), Djebel 25 km NW Nebit Dag (2 2, 17 3), Dort Kuyu (M), Farab (4 2, ZIN), Imam 
Baba (M), Kaakhka (1 2, ZIN), Karabata (1 ?, 2 ¢, ZMMU), Kara-Kala (2 2, ZIN; 2 2, 1 ¢, ZMMU), 
40 km N Kizyl-Arvat (N), Koshlagar (F. Morawitz, 1894), Krasnovodsk (4 2, ZIN), Kushka (3 °, ZIN), Mary 
(1 ?, ZMMU, as Merv), lower Murgab River (Myartseva, 1963, 1972a), Nebit Dag (1 2, 6 ¢, OOLM), Ser- 
aks (4 9, 11 ¢, KRAKOW), Takhta Bazar (1 ¢, ZIN), Tedjen (5 2, 4 3, CAS; | 2, 3 ¢ ZMMU), 
UKRAINE: Cherkasy Oblast’: Kanev Nature Reserve (Gorobchishin, 1993, 1995, 1996). Dnepropetrovsk 
Oblast’: Dnepropetrovsk (Kohl, 1885, as Yekaterinoslav). Khar’kiv Oblast’: Kupyansk (Ivanov, 1872), 
Merefa (2 2,4 3, ZMMU), no specific locality (Faussek, 1906). Kherson Oblast’: Kherson (1 2, ZIN). Kiev 
Oblast’: Kiev (3 2, ZIN), Kiev: Lukianovka (2 ¢. ZIN). Kirovohrad Oblast’: Kirovohrad (1 2, ZIN, as 
Elisavetgrad). Krym Oblast’: Eupatoria (1 2, ZIN), Koktebel (4 2, 1 ¢, ZMMU), Yenishar Golf near Kok- 
tebel (1 2, 2 ¢, ZMMU), no specific locality (1 ?, ZMUC, as Tauria). Mykolaiv Oblast’: Mykolaiv (1 2, 
ZIN, as Nikolayev). Poltava Oblast’: Poltava (5 ?, ZIN), Yares’ki in Mirgorod District (2 ?, ZIN; 1 3, 
ZMMU). Ternopol’ Oblast’: Synkiv (Wierzejski, 1874, as Sinkow). Zaporozhye Oblast’: Zaporozhye (1 ¢, 
ZMMU). Also: Polesye Region (Voblenko et al., 1996). UZBEKISTAN: Baga-Abzal 15 km N Bukhara (2 2, 
ZIN; | ¢, ZMMU), Fergana (1 2, ZIN; 1 ?, ZMMU, as Skobelev), Iskander (1 ¢, ZMMU), Kamashi 
(Nemkoy, 2005), Khiva (1 °, 1 ¢, BMNH; 23 2, ZIN), Khiva: Karmysh (1 °, ZIN), Khiva: Ravat (6 @, 
ZIN), Kitab (1 2, 1 3, ZMMU), Nukus (1 2, ZMMU), Obburden (1 3, ZMMU), Papngan at 41.2°N 70.6'E 
20 km NW Kokand (1 2, OOLM), Shakhrizabz (4 2, 2 ¢, ZMMU), Sidjak village in Ugamskiy mountain 
range in Tashkent Oblast’ (Islamov, 1986), Staraya Bukhara (1 ?, ZIN), Stepnoye 30 km N Tashkent (1 @, 
ZMMU), Yargak 30 km WNW Khatta-Kurgan (1 2), Zeravshan Valley (1 ¢, KRAKOW). LOCALITY 
ILLEGIBLE (4 3, KRAKOW). 

Palarus variegatus varius: CHINA: Beijing Shi: Beijing (1 ¢, CAS; | 2, RMNH; 4 2, 11 ¢, USNM). 
Hebei (= Hopeh): Beidaihehaibin (1 2, ZMUC, as Peitaiho Beach), Tientsin (2 °, ZIN). Heilongjiang: no 
specific locality (Wu and Zhou, 1996). Henan (= Honan): Monan at Huang-he at 34.7°N 111.7°E (1 ¢, CAS: 
12 3, CSE; 2 ¢, OOLM), Xiexian in Zhongtiao Shan Mts. at 34.8°N 111.6°E (1 ¢, OOLM), Zhaoyi in 
Zhongtiao Shan Mts. at 34.8°S 111.6°E (1 ¢, OOLM). Shandong: Jinan (2 2, USNM, as Tsinan), no specif- 
ic locality (Wu and Zhou, 1996). Tianjin Shi: Tianjin (Sickmann, 1894, as Tientsin). Tsinghai: Tsaidam 
Region: no specific locality (1 ¢, KRAKOW). Province unknown: Chili: Chao Yang (3 2, 1 ¢, USNM). 
MONGOLIA: Mandal 80 km N Ulan Bator (1 ¢, OOLM). RUSSIA: Altayskiy Kray: Katun’ River near 
Biysk (1 ?, ZMMU). Amur Oblast’: Blagoveshchensk (Nemkov, 1992), Glukhari (Nemkov, 2005), Lenin- 
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skiy (Nemkov, 2005), Natalino area (1 2, 1 ¢, CAS), Saskal (Nemkov, 2005). Buryatya: Uda River down- 
stream from railroad station Kurba in Zaigraevo District (1 2, ZMMU). SOUTH KOREA: Jeju = Cheju 
Island (Okamoto, 1924, as Quelpart Island), Keikido Shoyo (1 ¢, USNM), Koryo = Korea, no specific local- 
ity (2 2, RMNH; 2 2, USNM), Seoul (1 °, USNM, as Suigen), Shoyo-zan Mountain in Kangwon-do 
Province (1 ¢, CAS). 
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Index of names of Palarini 


(new species are in boldface type) 


affinis F. Morawitz, Palarus 455 — interruptus (Fabricius), Palarus 367 
africanus de Beaumont, Palarus 383 jaxartes Pulawski and Prentice, Palarus 430 
almeriensis Gayubo, Asis, and Tormos, Palarus378 — klugi Menke, Palarus 433 
ambustus Klug, Palarus 378 — Jaetus Klug, Palarus 397 
annulatus (Walker), Palarus 397 Jatifrons Kohl, Palarus 370 
arabicus Pulawski, Palarus 409 /eleji Nemkov, Palarus 420 
aurantiacus Radoszkowski, Palarus 420 lepidus Klug, Palarus 386 
auriginosus Eversmann, Palarits 455 Jineatifrons Cameron, Palarus 370 
beaumonti Bytinski-Salz, Palarus 391 maculatus Dahlbom, Palarus 346 
bernardi de Beaumont, Palarus 411 mayri Brauns, Mesopalarus 318 
bisignatus F. Morawitz, Palarus 389 multiguttatus Arnold, Palarus 436 
comberi eee si 340 nama Pulawski and Prentice, Palarus 351 
conf ae” aw é al : : | niger de Beaumont, Palarus 42() 
TOeSUS AT ; STAY lise ; 
" i _ C ai a: F ee nigrior Arnold, Palarus 346, 349 
curvilineatus Cameron, Palarus 3 
ayes ® EE 6 Pal ANG aurset Turner, Palarus 391 
decipiens Honore, Palarus 
t a obesus Arnold, Palarus 353 
disputabilis Morice, Palarus oul ‘ 2 
occidentalis Arnold, Palarus 356 
dongalensis Klug, Palarus 416 ‘ = 
aL is oceanicus de Beaumont, Palarus 383 
eximius Honoré, Palarus 397 eh 
hae oneilii Brauns, Palarus 436 
fabius Nurse, Palarus 397 
Dinas Lega s -- orientalis Kohl, Palarus 367 
flauipes (Fabricius) , Palarus 455 
: a ete ct tac. parvulus de Beaumont, Palarus 403 
flavipes (Fabricius), Palarus 445 Cilinets Pal 44} 
SE: jee pentheri Brauns, Palarus : 
fortistriolatus Cameron, Palarus 455 ee EM ae AG 
cog : tee tiventris F. Morawitz, rus 406 
fulviventris Latreille, Palarus 420 ced eit ‘ ; 5 aaa 391 
funerarius F. Morawitz, Palarus 39] hai pe Nur Se, Pardrus i 
furtivus Pulawski and Prentice, Palarus 344 rechei Guichard, P al cian 389 
gao Pulawski and Prentice, Palarus 427 rothschildt Magretti, Palarus 436 
gracilis Kohl, Palarus 391  rufipes Latreille, Palarus 445 
gynaecotrichus Pulawski and Prentice, Palarus364  S@ishiuensis Okamoto, Palarus 455 
handlirschi Brauns, Palarus 346 saundersi Morice, Palarus 450 
hastatifrons Turner, Palarus 383 seraxensis Radoszkowski, Palarus 39] 
histrio (Lepeletier de Saint Fargeau), Palarus 381 spinolae de Saussure, Palarus 420 
histrio Dahlbom, Palarus 386 ~— turneri Arnold, Mesopalarus 318 
histrio Spinola, Palarus 386 = turneri Brauns, Palarus 358 
humeralis Dufour, Palarus 445 variegatus (Fabricius), Palarus 455 
indicus (Gmelin), Palarus 367 ~~ varius Sickmann, Palarus 455, 459 


incertus Radoszkowski, Palarus 391,392  walkeri Handlirsch, Palarus 397 
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Discovery of Nebria brevicollis (Fabricius) 
(Coleoptera: Carabidae: Nebriini), a European Ground 
Beetle, Established in the Willamette Valley, Oregon 


David H. Kavanaugh! and James R. LaBonte?-4 
| Department of Entomology, California Academy of Sciences, 55 Music Concourse Drive, 
San Francisco, CA 94118, USA; Email: dkavanaugh@calacademy.org; * Oregon Department of 
Agriculture, 635 Capitol Street N.E., Salem, OR 97301-2532, USA; Email: jlabonte@oda.state.or.us 


The European carabid beetle species, Nebria brevicollis (Fabricius), is recorded for 
the first time for the United States and for western North America from multiple 
sites in the Willamette Valley of northern Oregon. These are also the first records for 
North America (Canada) since the 1930s. Nebria brevicollis is clearly well established 
in the region and should be expected in subsequent inventory work elsewhere in the 
Pacific Northwest. 


Key worpbs: Carabidae, Nebrtini, Nebria brevicollis (Fabricius), introduced species, 
Pacific Northwest fauna. 


Nebria brevicollis (Fabricius) (Fig. 1) is one of the best known, frequently encountered, and 
widely distributed ground beetle (Coleoptera: Carabidae) species in Europe. Its geographical range 
includes almost all of Europe within a perimeter traced from Iceland, the Faero Islands and the 
British Isles in the northwest, eastward across southern Scandinavia to the western edge of the 
Russian Plain, southeast to the Caucasus Mountains and Turkey in Asia Minor, and westward 
across the Mediterranean region to Spain. Lébl and Smetana (2003) also record N. brevicollis from 
Algeria in North Africa. 

The habitat range of N. brevicollis is also broad. Although the predominant habitat is decidu- 
ous forest (Lindroth 1961), members of this species are also abundant in disturbed or synanthrop- 
ic situations such as parks, gardens, and even agricultural plots. In all these habitats, they prefer the 
cover of leaf litter on shaded ground. The only habitats from which they appear to be excluded are 
those with very saline or very wet conditions. In this last trait, NV. brevicollis members differ from 
those of most other Nebria species, which are typically more hygrophilous, occurring along the 
margins of streams, lakes, snowfields, or glaciers or in moist areas at the margin of subalpine mead- 
ows, particularly in montane regions. Despite the somewhat atypical habitat preferences of its 
members, N. brevicollis is the type species of the Holarctic genus Nebria Latreille, 1802 (by sub- 
sequent designation by Latreille 1810). 

Records of the occurrence of N. brevicollis outside of its native range are very few. The only 
two such records of which we are aware are those cited by Lindroth (1955 and 1961) (Fig. 3). 
A single adult specimen, in poor condition and possibly found dead, was collected in St. Césaire, 
Quebec, in June 1930 (Lindroth 1961) and one adult male specimen was found on Miquelon Island, 
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off the southern coast of the 
Island of Newfoundland, in 1937 
(Lindroth 1955). Lindroth (1961) 
suggested, correctly in our opin- 
ion, that N. brevicollis had not 
become established at either of 
these locations. No additional 
specimens of N. brevicollis have 
been recorded from these or any 
other sites in North America sub- 
sequently (Larochelle 1975; 
Bousquet and Larochelle 1993). 

Knowing well the scant his- 
torical occurrence of N. brevicol- 
lis in North America, we were 
astonished to discover and col- 
lect a series of 19 adult speci- 
mens of this species on the 
evening of 27 May 2008 in a 
mixed woodland area, just west 
of the city of Dallas, in Polk 
County, Oregon. The beetles 
were easily recognized, using 
just a hand lens, by their overall 
appearance (Fig. 1) and their dor- 


FIGURES 1-2. Automontage® digital images of Nebria brevicollis (Fabri- 
clus). Fig. 1. Habitus, adult male, dorsal aspect; scale line = 1.0 mm. Fig. 2. 
sally setose tarsi (Fig. 2), a fea- Right front tarsus, male, dorsal aspect: scale line = 0.5 mm. 
ture not found in any native 
Nebria species. One of us [JRL] collected an additional nine adults at the same site the following 
night. Ironically, just two days later, additional specimens of N. brevicollis were found in fresh 
samples from pitfall traps placed in several locations around the greater Portland area and at other 
sites in the northern Willamette Valley in early April, 2008. Furthering this set of coincidences, 
when JRL was visiting the Oregon State Arthropod Collection (OSAC) at Corvallis on 24 June 
2008, he was asked to identify several specimens from blueberry farms in Benton and Clackamas 
counties, Oregon. Among them were several N. brevicollis! Further inquiries found that almost 
three thousand specimens of this species had been collected in those situations, and that a single 
specimen (the only one known from Oregon prior to 2008) had been collected in a strawberry field 
in late 2007. The purpose of this account is to report this flush of first known records of Nebria 
brevicollis for the United States and for western North America, and the first records for all of 
North America since the 1930’s, and to encourage others to seek this species in the Pacific North- 
west region. 


NEW RECORDS FOR NEBRIA BREVICOLLIS (FABRICIUS) IN NORTH AMERICA 
Localities 


The following new records for this species are all based upon adult specimens collected from 
pitfall traps except for those from Polk County, which were hand collected. Unless otherwise noted, 
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all specimens listed have been 
retained in the following reposi- 
tories: CAS (California Academy 
of Sciences), JRL (James R. 
LaBonte collection), ODAC 
(Oregon Department of Agricul- 
ture Insect Collection), or OSAC. 
All specimens were collected in 
the Willamette Valley of north- 
western Oregon as follows (see 
also Fig, 3): 

Benton County: Corvallis, 
strawberry field, 44.5608°N/ 
123.2269°W, 2 November 2007, 
1 2; 44.5747°N/123.1956°W, in 
samples from 5 May to 13 June 
2008, many specimens. Clacka- 
mas County: Clackamas, con- 
tainer storage, 45.4044°N/ 
122.5525°W, sample period 
17 April to 9 May 2008, 1 2 and 
| &; Canby, blueberry fields, 
45.1739°N/122.6500°W and 
45.1772°N/122.6461°W, in sam- 
ples from 5 May to 24 June 2008, 
many specimens. Marion Coun- 
ty: Aurora, truck — stop, 
45.2571°N/122.8091°W, sample 
period 17 April to 25 April 2008, . 
10 ¢ and 6 6d; Woodburn, commodity distribution center, 45.2128°N/122.7206°W, sample peri- 
od 25 April to 19 May, 1 2 and 2 ¢¢ and sample period 19 May to 19 June 2008, 2 ¢¢. Mult- 
nomah County: Portland, heavy industry site, 45.4700°N/122.5599°W, sample period 22 April to 
9 May 2008, 1 2 and 1 o, sample period 10 May to 22 May 2008, 4 2 2, and sample period 
23 May to 10 June 2008, 2 2 2 and 2 3 2; rail depot, 45.5434°N/122.6814°W, sample period 9 May 
to 22 May 2008, 1 ¢; container yard, 45.5913°N/122.6843°W, sample period 8 May to 29 May 
2008, 1 2; customs warehouse, 45.6039°N/122.6824°W, sample period 7 May to 29 May 2008, 
1 ? and | &; container yard, 45.6134°N/122.7724°W, sample period 8 May to 28 May, 2008, 
2 2%; container yard, 45.6363°N/122.7618°W. Troutdale, truck stop, 45.5422°N/122.3925°W, 
sample period 9 May to 22 May 2008, 1 ¢; truck stop, 45.5423°N/122.3881°W, sample period 
9 May to 22 May, 2008, 1 ¢. Polk County:2.4 km west of Dallas, forest, 165 m, 44.90743°N/ 
123.35465°W, 27 and 28 May 2008, 13 ¢¢ and 15 22. Comments: Most specimens were fully 
pigmented and sclerotized, although some were slightly soft, suggesting eclosion from the pupal 
stage within the past few weeks. The beetles were found running at night in and near leaf litter on 
bare clay and humus soils on a rarely used dirt road through and beside the woodland; two speci- 
mens were collected at fresh banana slices used as bait for carabid beetles along this road. 

The Polk County specimens were hand collected. The pitfall traps in which specimens from 
sites outside of Benton County, northernmost Clackamas County and Polk County were found were 


FIGURE 3, Maps showing 
distribution of known records for 
Nebria brevicollis (Fabricius) in 
North America. A. Map of Unit- 
ed States and southern Canada: 
orange dots = historic records: 
western Oregon colored in red: 
scale line = 500 km. B. Map of 
western Oregon; black dots = 
new records; scale line = 100 km. 
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part of a survey for exotic terrestrial plant pests funded by the Cooperative Agricultural Pests Sur- 
veys (CAPS) in cooperation with the U.S. Department of Agriculture, Animal Pest and Health 
Investigative Service (APHIS), Plant Pest and Quarantine (PPQ). The traps were placed in early 
and mid-April and sampled approximately every two weeks. The specimens collected in 2008 from 
Benton County and the northernmost Clackamas County sites were from pitfall traps surveying for 
pests and natural enemies in commercial blueberry fields. The following information was provid- 
ed by J.C. Lee (unpublished data). The pitfalls were placed 5 May 2008 and samples were taken 
weekly. Up to the time of submission of this manuscript, almost three thousand specimens had been 
collected from these sites and N. brevicollis was among the most common species found. Speci- 
mens of N. brevicollis were collected throughout the sample periods of 5 May to 15 July at the 
Clackamas County sites and from 5 May to 13 June at the Corvallis site — only one was collect- 
ed there during the sample period of 13 June to 14 July (J. Lee, in /itt.). Collection of N. brevicol- 
lis peaked sharply during the latter half of May. The sole known specimen from 2007 was collect- 
ed on 4 November from a pitfall trap placed in a strawberry field in Corvallis. 


Habitats 


The Benton County specimens of N. brevicollis and those from the northern Clackamas Coun- 
ty sites were collected from intensively managed agricultural fields set amidst other agricultural 
plots. Native vegetation or non-crop vegetation was largely restricted to fence lines and borders, 
with a few small wood lots nearby. Both blueberries and strawberries are managed so that weeds 
are at a minimum within the fields. 

The remaining Clackamas County and all Marion County and Multnomah County specimens 
were all collected from profoundly disturbed habitat in the vicinity of transport centers amid heavy 
industry (e.g., container storage and transport yards, steel refining and shipping, rail yards, etc.) or 
in rural industrial or otherwise disturbed settings. Typically, most of the surface area at these sites 
has been leveled and covered with gravel or pavement. Other than scattered scant weeds, what lit- 
tle vegetation is in the immediate vicinity is confined to the margins of the properties and consists 
of weeds and scrubby woody plants, if unmaintained, and dense ornamental growth of shrubs and 
trees, if maintained. Surprisingly, native sylvan species such as Prerostichus algidus LeConte and 
Scaphinotus marginatus (Fischer von Waldheim) were often abundant in these paltry refugia. How- 
ever, there are often adjacent weedy fields or wetlands that may serve as more substantial, less dis- 
turbed habitat. 

The Polk County specimens were collected in lightly disturbed, mature second growth mixed 
forest with generally closed canopy and understory shrubbery ranging from sparse to dense. The 
dominant tree species were Garry oak (Quercus garryana) and Douglas fir (Pseudotsuga men- 
ziesii), with some grand fir (Abies grandis), bigleaf maple (Acer macrophyllum), vine maple 
(A. circinatum), and western flowering dogwood (Cornus nuttallii). Understory shrubs included 
evergreen blackberry (Rubus laciniatus), Himalayan blackberry (R. discolor), native hazel (Cory- 
lus cornuta), Indian plum (Osmaronia cerasiformis), Oregon grape (Mahonia aquifolium), poison 
oak (Rhus diversiloba ), and western snowberry (Symphoricarpos occidentalis). 


Co-occurring carabid species 


As all the sites other than that in Polk County were heavily disturbed and had very similar 
carabid faunas, the species collected with NV. brevicollis at the blueberry fields and the industrial 
localities are listed together, as follows (exotic species are indicated by an asterisk*): *Agonum 
muelleri (Herbst), *Amara aenea DeGeer, Amara littoralis Mannerheim, Amara longula LeConte, 
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*Anisodactylus binotatus (Fabricius), Anisodactylus californicus Dejean, Anisodactylus similis 
LeConte, *Bembidion lampros (Herbst), Blethisa oregonensis LeConte, Bradycellus conformis 
Fall, Bradycellus congener (LeConte), *Bradycellus harpalinus (Audinet-Serville), *Calathus 
fuscipes (Goeze), *Carabus nemoralis O.F. Muller, *Clivina fossor (Linnaeus), Elaphrus purpu- 
rans Hausen, *Harpalus affinis (Schrank), Harpalus cordifer Notman, Harpalus opacipennis 
(Haldeman), Harpalus somnulentus Dejean, Loricera foveata LeConte, Microlestes linearis 
(LeConte), Omus auduoini Reiche, Omus dejeanii Reiche, Poecilus laetulus (LeConte), Pteros- 
tichus algidus LeConte, Pterostichus crenicollis LeConte, *Pterostichus melanarius (Illiger), 
Scaphinotus angusticollis (Fischer von Waldheim), Scaphinotus marginatus (Fischer von Wald- 
heim), Stenolophus conjunctus Say, Trachypachus gibbsii LeConte, Syntomus americanus Dejean, 
and *Trechus obtusus Erichson. Of these, only Amara littoralis, Anisodactylus binotatus, 
C. nemoralis, H. affinis, H. cordifer, O. audouini, O. dejeani, P. algidus, P. melanarius, S. margina- 
tus, and T. obtusus were trapped frequently or in substantial numbers. The native species of 
Harpalus, and both Omus spp., and Scaphinotus marginatus were not trapped in the blueberry 
fields. 

The carabid species collected with N. brevicollis at the Polk County site were: Metrius con- 
tractus Eschscholtz, Omus audouini Reiche, Platynus ovipennis (Mannerheim), Promecognathus 
crassus LeConte, Pterostichus algidus LeConte, P. lama (Ménétriés), P. pumilus pumilus Casey, 
Scaphinotus marginatus (Fischer von Waldheim), and Zacotus matthewsii LeConte. 


DISCUSSION 


Nebria brevicollis is clearly well established and thriving in northwestern Oregon, as indicat- 
ed by the numerous sites at which it has been collected, the multiple dates when specimens were 
found, and the large numbers of specimens collected from multiple sites (i.e., Aurora, Corvallis, 
Dallas, and the blueberry farms in Clackamas County). Whether this species is more-or-less con- 
tinuously distributed from the Portland metropolitan area south to Corvallis and beyond is 
unknown. Given the proximity of the Washington border (formed by the northern banks of the 
Columbia River) to those Portland sites (along the southern banks thereof), it seems virtually cer- 
tain that NV. brevicollis is present in at least southernmost Washington. 

As indicated by the map (Fig. 3), NV. brevicollis is known in the U.S. and Oregon only from the 
Willamette Valley. Since this area of Oregon has the greatest concentration of human population 
and potential pathways for introduction, it is the most likely locality for exotic species to be intro- 
duced and established within the state. The abundance of N. brevicollis and its frequency of occur- 
rence in the Willamette Valley would seem to argue against recent introduction, but several lines 
of evidence suggest otherwise. The limited known distribution of N. brevicollis in Oregon suggests 
that introduction occurred relatively recently, perhaps as recently as within the last decade. Since 
all (80%), except Calathus fuscipes, of the exotic carabid species documented from Oregon after 
Bousquet and Larochelle (1993) (Westcott et al. 2006) are small (less than 4.5 mm in total length) 
and inconspicuous, this suggests that N. brevicollis was introduced, or at least became widely 
established in the Willamette Valley, since Hatch (1953) and Lindroth (1961). This relatively large 
and active addition to Oregon’s exotic carabid fauna would have been readily recognized by those 
authors, as well as any Oregon carabidologists, especially given that only one other Oregon nebri- 
ine, Nippononebria virescens (Horn), is found in similar terrestrial sylvan habitats. Further support 
for the recent establishment of N. brevicollis is provided by the absence of any North American or 
Oregon specimens in the extensive carabid holdings at the OSAC, as determined by JRL. The only 
known specimen predating the collections in 2008 is that found in Corvallis in late 2007, despite 
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many studies of the insect faunas of the numerous crops grown in the vicinity and throughout the 
state. Although records of flight for N. brevicollis adults have been extremely few (Lindroth 1945), 
all specimens of this species examined to date worldwide have had fully developed hindwings. 
Flight is therefore a likely, even if infrequent, means of dispersal. Active dispersal via flight and 
passive dispersal via various human activities combined with eurytopic habitat tolerances seem 
sufficient to explain rapid expansion of this species from an initial point of introduction. Multiple 
introductions would further aid such expansion. If anything, it is surprising that such a species, 
which is also so abundant in its native haunts, has not been successfully transported more frequent- 
ly and widely. 

Many, if not most, of the exotic carabid species found in North America were probably intro- 
duced via ballast dumping by cargo ships, especially those of European origins (¢.g., Lindroth 
1957). This practice has long since ceased. Imported nursery stock was suggested as the means by 
which Trechus obtusus was introduced into North America (Kavanaugh and Erwin 1985) and was 
discussed as a means of carabid introduction into western Canada by Spence and Spence (1988). 
As mentioned previously, most of the exotic carabid species documented from Oregon post-Bous- 
quet and Larochelle (1993) are small and very apt to be introduced via this pathway. The known 
Oregon distributions of these species, also primarily in the Willamette Valley, make sense in light 
of this explanation - this area is the hub of the state’s nursery industry, the number one agricultur- 
al commodity of Oregon (Oregon Dept. of Agriculture 2007). The apparent restriction of N. brevi- 
collis to the Willamette Valley also fits this hypothesis. Although other scenarios are possible 
(e.g., “hitchhiking” in cargo containers), the introduction of N. brevicollis into Oregon and the U.S. 
via nursery stock appears very likely. 

Detection of N. brevicollis in Oregon increases the total number of known exotic carabids in 
Oregon to 23 (Bousquet and Larochelle 1993; Westcott et al. 2006). Most of these species appear 
to be archetypal synanthropes (sensu Lindroth 1957) largely found in anthropogenic habitats. With 
the exception of the Dallas (Polk Co.) site, all Oregon localities from which N. brevicollis has been 
recovered are sites that have been intensely disturbed by human activities, either agricultural or 
industrial. It is not surprising that the contingent of carabid species occurring at these sites with N. 
brevicollis are almost exclusively other exotics, native species generally found in open habitats, or 
eurytopic natives (e.g., Pterostichus algidus and Scaphinotus marginatus). Finding a few speci- 
mens of carabid species with more restrictive habitat requirements (e.g., Blethisa oregonensis and 
Trachypachus gibbsii), does not negate this overall pattern as they are merely indicators of adja- 
cent less perturbed habitat. 

The carabid fauna found with N. brevicollis at Dallas and the habitat thereof is strikingly dif- 
ferent from that of the other Oregon sites. Other than N. brevicollis, none of the species found there 
were exotic and all were typical inhabitants of low to moderate elevation western Oregonian mixed 
conifer/broadleaf forests. Most exotic carabid species introduced to North America appear to be 
true synanthropes (sensu Spence and Spence 1988), both common in anthropogenic habitats and 
with their distributions concentrated in such settings. Since many of these species are synanthrop- 
ic in Europe they have been thought to be “cultural steppe” specialists taking advantage of a more 
or less empty niche to which they are “preadapted” in North America (Spence and Spence 1988). 
Incursions by a few exotic carabids into more pristine habitats (e.g., Carabus nemoralis (LaBonte 
and Nelson 1998) and Prerostichus melanarius (LaBonte and Nelson 1998, Niemela and Spence 
1994) in forests and Elaphropus parvulus (Dejean) in riparian areas (LaBonte and Nelson 1998)) 
have been documented. These latter species would seem to be examples of “habitat generalists” 
with flexible habitat requirements in the sense of Spence (1990). In that perspective, N. brevicol- 
lis, which can be found in both forested and anthropogenic habitats in Europe (Lindroth 1945) 
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seems to be demonstrating similar habitat flexibility in Oregon through its incursion into relative- 
ly undisturbed forest in the vicinity of Dallas. An unanswered question is what the impact of this 
eurytopic species will be on the native sylvan carabid fauna of Oregon, especially with regard to 
native eurytopes such as Prerostichus algidus and Scaphinotus marginatus. At several forested sites 
in Idaho, C. nemoralis appears to be supplanting the native C. taedatus Fabricius (E. van den 
Berghe, in litt. and JRL, personal observation). If this is indeed the case, the perception that most 
exotic carabid species in North America are ecologically neutral with reference to native habitats 
and species (by filling and being more or less restricted to an “empty niche”) may not be valid. 
Study of the ecology of N. brevicollis in Oregon, especially in sylvan habitats, certainly seems in 
order. 

We hope that others will begin to look for N. brevicollis elsewhere in Oregon and adjacent 
states, particularly in southern Washington. Several aspects of the presumably recent establishment 
of this species offer excellent prospects for further study. Although its Oregon range seems to be 
rapidly expanding, apparently it is not yet widely distributed throughout the state or the Pacific 
Northwest. This offers an opportunity to explore the impacts of NV. brevicollis not only upon native 
habitats and species but also upon exotic carabid associations in disturbed habitats. 
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Miconia osaensis, a distinctive new arborescent species is described from the Osa 
Peninsula of Costa Rica. It is distinguished by its flattened, two-edged uppermost 
branchlets, dense stellulate-lepidote vegetative indument, 5-plinerved leaf blades, 
calyptrate calyx that falls away as a unit, inappendiculate anthers, 5-locular ovary, 
and pyramidate seeds with a smooth testa. Among described congeners it is superfi- 
cially similar to M. centrosperma Almeda of Panama which also has two-edged young 
branchlets, a similar indument, inappendiculate anthers, and a 5-locular ovary but 
differs in having 3-plinerved leaf blades, a calyx that ruptures at anthesis into irreg- 
ular persistent lobes, and seeds that are angularly ridged with a conspicuous spur on 
the distal truncate surface. Seven individuals of this new species are known from two 
localities on the Osa Peninsula. The few known individuals and their apparent 
restriction to the Osa Peninsula outside of the Corcovado National Park suggests 
that this species is threatened. The species is illustrated with diagnostic line drawings 
and photographs of living plants. 


Resumen 


Miconia osaensis, una nueva especie arborescente bastante distintiva se describe de 
la Peninsula de Osa en Costa Rica. Se distingue por sus ramitas superiores anguladas 
y aplanadas, indumento en partes vegetativas estrellado-lepidoto, laminas foliares 5- 
plinervadas, caliz caliptrado que se cae como una unidad, anteras inapendiculadas, 
ovario 5-locular, y semillas pyramidales con la testa lisa. Entre los congéneres 
descritos, es superficialmente similar a M. centrosperma Almeda de Panama, la cual 
también tiene ramitas anguladas, indumento similar, anteras inapendiculadas, y el 
ovario 5 locular, pero difiere en sus laminas foliares 3-plinervadas, el caliz que se 
rompe en la antésis en l6bulos persistentes irregulares, y semillas que tienen ranuras 
anguladas y un espolén conspicuo en la superficie distal truncada. Siete individuos 
de esta nueva especie se conocen de dos localidades de la Peninsula de Osa. La poca 
cantidad de individuos conocidos unido a su aparente restriccién en la peninsula, 
afuera del parque Nacional Corcovado, sugieren que esta especie se encuentra ame- 
nazada. La especie se ilustra con un dibujo diagnéstico y fotografias de plantas vivas. 


The Osa Peninsula, one of two major peninsulas on Costa Rica’s Pacific coast, is one of the 
richest areas for plant diversity in the Mesoamerican region. At least 2571 species of seed plants 
and 289 species of ferns and fern allies are presently recorded from the area (Zamora et al. 2004). 
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Botanical exploration of the peninsula during the past two decades for the Manual de la Flora de 
Costa Rica has resulted in the addition of at least 116 species of vascular plants new to Costa Rica, 
including 57 new to science (52 of which are considered endemic). One third (Rosero-Bixby et al. 
2002) to one fourth (Weber et al. 2002) of the tree species known from Costa Rica are believed to 
occur on the Osa Peninsula, including half of the species accorded threatened status (Rosero-Bixby 
2002). Based on experimental plots, the diversity of tree species on the Peninsula and adjacent 
areas has been estimated to be around 112 to 201 per hectare (Huber 1996; Weissenhofer 1996; 
Zamora et al. 2004). A total of about 700 tree species are now known to occur on the Peninsula, 
making it the most diverse region in all of Central America (Allen 1956; Quesada et al. 1997; 
Weber et al. 2001). In this paper we add to this diversity by describing Miconia osaensis, which 1s 
presently known only from the Osa Peninsula. 

Close to 90 species (in 18 genera) of Melastomataceae have been reported from the Osa Penin- 
sula (Weber et al. 2001). This figure represents around 35% of the melastomes known to occur in 
Costa Rica. Not surprisingly, the most diverse genus of the family on the Peninsula is Miconia with 
35 species. Miconia is one of the largest and most diverse genera of woody plants in the neotrop- 
ics with close to 1100 species. There are four species of Melastomataceae endemic to the Osa 
Peninsula and the Golfo Dulce region: Miconia dissitiflora Almeda, Miconia osaensis (here 
described), Mouriri osaensis Morley, and M. tuberculata Morley & K. Thomsen. 

The new species described here was first collected in sterile condition in 1996, It was discov- 
ered during a project designed to gain an understanding of woody plant diversity on the Peninsula 
with the establishment of four experimental study plots of one hectare each in Los Mogos (33 km 
from Chacarita on the Osa Peninsula) by R. Aguilar and N. Zamora. This study site, which has 201 
woody species with dbh > 2 cm, is the most diverse sampled on the Peninsula to date. Seven of the 
201 recorded species were melastomes; five Miconias (M. affinis, M. ampla, M. multispicata, M. 
osaensis and M. trinervia), Henriettea tuberculosa and Mouriri myrtifolia. This site and the few 
others where . osaensis have been recorded are outside of Corcovado National Park, the best pro- 
tected area in the region for rare, rainforest tree species. This coupled with the fact that only seven 
individuals of this new tree were found among the 1161 individuals present in only one of the one 
hectare plots suggest that this species is local and threatened. 


Miconia osaensis Aguilar, Kriebel, and Almeda, sp. nov. 


TYPE: Costa Rica: Puntarenas: Canton de Osa, Reserva Forestal Golfo Dulce, entrada a Chocuaco, por 
la casa de Moncho, 8°43’00"N, 83°34'50"W, 200-350 m, 28 May 1997, R. Aguilar 5145 (Holotype: INB; 
isotypes: CAS, CR, MO, USJ) 


Frutex vel arbusculal5-20 m altus. Ramuli obscure quadrangulati sicut petioli folia subtus 
inflorescentia dense lepidoti induti. Petioli 1.5-4.5 cm longi; lamina 7.5-21 x 3-7 cm elliptica a 
elliptico oblonga, 5-plinervata. Panicula 11-13 cm longa multiflora; flores 5-meri, pedicellis (ad 
anthesim) 0.25—0.5 mm longis, bracteoli 1—-1.5 mm longis triangularis. Hypanthium (ad torum) 3 
mim longum; calyx primum in cono apiculato clausus demum in lobos irregulares persistentes rup- 
tus, dentibus exterioribus 0.15-0.25 mm eminentibus. Petala 5-7 x 2.5-4 mm oblonga glabra. Sta- 
mina isomorphica glabra; filamenta 2.5 mm longa; antherum thecae 2 x 0.4 mm oblongae glabrae 
luteae et complanatae, poro ventraliter inclinato; connectivum nec prolongatum nec appendicula- 
tum. Stylus 4—5 mm glaber; ovarium 5-loculare et inferum glabrum. Semina pyramidata laevigata. 


Tree 9-25 m tall and ca. 6-37 dbh; the uppermost flattened and two sided branchlets, vegeta- 
tive buds, petioles, veins on the abaxial leaf-surface, inflorescence rachis, bracts and bracteoles 
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completely covered with a stellulate-lepidote indument. Leaves of a pair equal to subequal in size: 
petioles 1.5-4.5 cm long; leaf-blades ca. 7.5-21 cm long and 3-7 cm wide, chartaceous, elliptic to 
elliptic-oblong or slightly elliptic-lanceolate, the margin entire to inconspicuously crenulate-den- 
ticulate, the apex acute to acuminate, the base acute, 5-plinerved, with the inner pair of primary 
veins originating ca. 0.5—1.5 cm above the blade base and diverging from the midvein in alternate 
or subalternate fashion, or arising from a common point, the adaxial surface glabrous, the abaxial 
surface completely covered by peltate scales. Inflorescence a terminal multiflowered panicle 11-13 
cm long; bracts and bracteoles triangular, 1-1.5 x 0.25—0.5 mm, apparently persistent; flowers sub- 
sessile, with pedicels 0.25—0.5 mm. Hypanthium (at anthesis) campanulate, ca. 3 mm long to the 
torus, densely covered with peltate scales that grade into stellate hairs; calyx tube |-1.5 mm long; 
calyx calyptriform, falling away as a unit, the calyptra apiculate, white when fresh, drying some- 
what hyaline and papery; calyx teeth reduced to minute tubercles. Petals 5, ca. 5~7 x 2.5-4 mm, 
glabrous, white, oblong but wider distally, emarginate at the apex. Stamens 10, isomorphic; fila- 
ments glabrous, 2.5 mm long; anthers 2 x 0.4 mm, yellow, oblong, laterally compressed, 2-celled, 
the single pore slightly ventrally inclined; connective simple, thickened dorsally but neither pro- 
longed nor appendaged. Ovary 5-locular, completely inferior, globose, the apex somewhat 
depressed and ridged, glabrous. Style ca. 4-5 mm long, erect, glabrous, straight but curved towards 
the apex; stigma punctiform. Berry globose, purple-black when mature, 6 mm in diameter; seeds 
0.5 mm long, broadly pyramidate, rounded to bluntly angled on the convex face, the testa smooth. 
Figs. 1 and 2. 

HABITAT AND DISTRIBUTION.— Miconia osaensis is known only from the Reserva Forestal 
Golfo Dulce on the Osa Peninsula of Costa Rica’s south Pacific coast where it was found growing 
in tropical rain forests from about 100 to 350 meters in elevation (Fig. 3). This species has not been 
recorded inside the largest and best protected area on the peninsula, Corcovado National Park. 
Miconia osaensis grows sympatrically with the following species that are endemic to the peninsu- 
la and adjacent areas: Acacia allenii D.H. Janzen, Coccoloba standlevana P.H. Allen, Costus steno- 
phyllus Standl. & L.O. Williams, Dalechampia osana Armbr., Dichapetalum hammelii Prance, 
Drymonia uninerva Wiehler and Huberodendron allenii Standl. & L.O. Williams. 

PARATYPES.— Costa Rica: Puntarenas: Canton de Osa, Reserva Forestal Golfo Dulce, Mogos Bahia 
Chal (entrada a Chocuaco a 35 km. de Chacarita) Finca de Carlos Rojas (entre los repastos, charrales y par- 
ches de bosque intervenido), 8°44°10"N, 83°28'00" W, 100 m, R. Aguilar 6208 (CAS, CR, INB, MO, USJ): 
Canton de Osa, Reserva Forestal Golfo Dulce, Los Charcos de Osa, sendero Dendrobates, 8°40'18"N, 
83°30°17" W, 49 m, 3 Jun. 2006, R. Aguilar 10228 (BM, CAS, COL, CR, F, INB, K, MEXU, MO, NY, PMA”, 
loc. cit., 29 Mar. 2006, R. Aguilar & D. Santamaria 10200 (BM, CAS, COL, CR, F, INB, K, MEXU, MO, 
NY, PMA, QCNE, US)J). 

Discussion.— Miconia osaensis is one of several species of Miconia that are frequently con- 
fused because of the dense indument covering the abaxial foliar surface. This superficial similari- 
ty makes their definitive identification sometimes uncertain if fertile material is lacking. For this 
reason, the first sterile specimens of M/. osaensis discovered were tentatively identified as M. punc- 
tata (Desr.) D. Don ex DC. 

The calyptrate calyx of Miconia osaensis is reminiscent of the circumscissle calyptrate calyx 
that is typical of the genus Conostegia but differs in its papery consistency. The simple inappen- 
diculate laterally compressed anther thecae of M. osaensis are also similar to those of Conostegia. 
Pleiostemony, another character that is typically helpful in separating Conostegia from Miconia is 
lacking in M. osdensis. It is probable that the similarities between this new taxon and species of 
Conostegia are the product of morphological convergence. A calyptrate or rupturing calyx appears 
to have evolved in some species of several currently recognized genera of Miconieae. Inclusion of 
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FIGURE 2. Miconia osaensis. A. Flowering branch. B. Inflorescence. C. Branch showing leaf abaxial foliar surfaces. 
D. Fruit. 


M. osaensis into ongoing molecular phylogenetic studies of the tribe Miconieae (Michelangeli et 
al. 2004) will eventually help elucidate the best placement of this species and the evolutionary sig- 
nificance of the calyptrate calyx. 

Among species of Miconia, M. osaensis most resembles M. centrosperma Almeda, and a prob- 
able new species (known from incomplete material) that is very close to M. centrosperma (Alme- 
da, 1983). These taxa share a similar indument, a fused calyx, isomorphic stamens, yellow lateral- 
ly compressed anthers with simple connectives and a five locular ovary. Miconia osaensis differs 
from M. centrosperma in its large inflorescences that measure from about 11 to 13 cm long, fused 
calyx that falls away as a unit and berries that are up to 6 mm in diameter (M. centrosperma: inflo- 
rescence 2—2.5 cm, fused calyx rupturing irregularly and not falling as a calyptra and berries about 
3—4 mm in diameter). The seed of M. centrosperma also differs markedly from M. osaensis in being 
cuneate-angular with minute papillae on the angles and a conspicuous spur on the wider truncate 
end. Another striking difference is the presence of a setose rim surrounding the crateriform cavity 
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left by the style on the ovary apex in M. centro- 
sperma but absent in M. osaensis. 

When Almeda (1983) described Miconia 
centrosperma, he compared it to MV. fit/vostella- 
ta, L.O. Williams and M. oligocephala Donn. 
Sm. citing similarities in vegetative aspect, sta- 
minal features and seed shape. Both of these 
species differ from M. centrosperma (as 
described by Almeda 1983) and Miconia 
osaensis by their well-defined non-rupturing 
calyx lobes, capitate to subcapitate stigmas and 
copious stellate pubescence. Miconia osaensis 
is provisionally assigned to Miconia section 
Amblyarrehna as was M. centrosperma (Alme- 
da, 1983). 

In the recent publication of the Melastom- 

Alpe sas eAN IG tua as Tiaras Ge Ces Bae FiGureE 3. Distribution of Miconia osaensis in the Osa 
(Almeda et al. 2007), Miconia osaensis keys Peninsula. In the enlarged detail of the Peninsula the blacke- 
out to Key V of the master key because its ned area is Corcovado National Park and the shaded is the 
abaxial foliar surface is essentially invisible Golfo Dulce Forest Reserve. 
because of the dense indument. Within Key V, 
M. osaensis would key out to couplet 5 because of its petiolate, 5-plinerved leaves, truncate to 
undulate calyx, yellow anthers, and 5-locular ovary. Couplet 5 differentiates Miconia dissitinervia 
Kriebel, Almeda & A. Estrada and Miconia incurva Gleason. From both of these species VW. osaen- 
sis differs in its stellate-lepidote indument, lack of calyx teeth, calyptrate calyx, and smooth seeds 
(vs. stellate-tomentose indument in M. dissitinervia and stellate-ferrugineus in M. incurva, pres- 
ence of calyx teeth in both of the latter, calyx closed in bud but rupturing irregularly in M. dissitin- 
ervia and regularly in M. incurva, and muricate to papillate seeds in M. dissitinervia and muricu- 
late in M. incurva). 
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Eviota tigrina, a New Goby from Tonga (Teleostei: Gobiidae) 
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A new species of goby in the genus Eviota was collected at Vava‘u, Tonga. The species 
differs from other described species by its distinctive coloration of numerous verti- 
cal black lines (from black pigment in scale-pocket tissue) forming spindle-shaped 
patterns, a curved black band at the caudal-fin base, dark reddish bands on the 
head, and a number of morphological characters. Eviota storthynx Rofen is also 
reported from Tonga for the first time. 


While on a one-month, fish-collecting trip to Tonga in 1983, the second author collected 
numerous gobies. One productive collecting site was at the wreck of the Glen McWilliams, a ship 
that sank in 1927. Among the gobies taken there were specimens in the genus Eviota, one of which 
is new to science, another a new record of £. storthynx Rofen for the kingdom, and a third uniden- 
tified species that was photographed. It is the purpose of this paper to describe the new species. 


MATERIALS AND METHODS 


Counts and measurements, descriptions of fin morphology and the laterosensory 
pore/neuromast patterns follow Lachner and Karnella (1980), and the format of description follows 
Gill and Jewett (2004) except that some measurements are given. Measurements were made to the 
nearest 0.1 mm using dial calipers, and are presented as percentage of Standard Length (SL). Insti- 
tutional abbreviations are as listed in Leviton et al. (1985). 


SPECIES DESCRIPTION 


Eviota tigrina Greenfield and Randall, sp. nov. 
Figures 1-2. 


MATERIAL EXAMINED.— Hovotyre: Bishop Museum-BPBM 38095, 21.7 mm SL, male, Tonga, 
Vava'u Group, Neiafu, inner harbor at wreck of the “Glen McWilliams,” 16 m, rotenone, 13 March 1983, 
J.E. Randall. 

D1AGNosis.— The following combination of characters distinguishes £. tigrina from con- 
geners: dorsal-anal fin ray formula 10/9; 27 lateral scales; six pectoral-fin rays branched; cephalic 
sensory-pore system pattern 2; fifth segmented pelvic-fin ray present and 25% length of fourth ray; 
genital papilla non-fimbriate; dorsal fin not filamentous; branches on fourth pelvic-fin ray 13; body 
with numerous vertical black lines (from black pigment in scale-pocket tissue) forming spindle- 
shaped patterns, a curved black bar at the caudal-fin base, and dark reddish bars on the head. 

3 Research Associate, Department of Ichthyology, California Academy of Sciences and Emeritus Professor, Universi- 
ty of Hawaii. Mailing address: 944 Egan Ave., Pacific Grove, CA 93950. 
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(Jewett and Lachner 1983) the greatest number of anal-fin rays it has is 8, whereas E. tigrina has 
9. The mode for dorsal-fin rays is 9 (one of 26 with 10) for £. punctulata, whereas it is 10 in 
E. tigrina. Eviota tigrina has 27 lateral scales whereas the counts for E. punctulata are 23(7) 24(8) 
25 (5) 26 (1). The length of the fifth pelvic ray 1s 25% of the fourth ray in E. tigrina, whereas the 
longest value given for £. punctulata is 20%. 

ADDITIONAL MATERIAL EXAMINED.— Eviota punctulata, CAS 225903 (11), Fiji, Budd Reef, Yvau 
Island, 16°29.920'S, 179°42.600'W, 8.2 — 10.2 m, rotenone, 21 May 2003, field no. G03-50, D.W. and 
T.A. Greenfield. 

EVIOTA STORHYNX.— Fourteen specimens of Eviota storthynx Rofen were taken along with 
E. tigrina (BPBM 38096). Based on Randall et al. (2003), this is the first record of this species from 
Tonga. The species was previously known from the Philippines, Palau, Caroline Islands, Japan, 
Java, and Western Australia. 

RemMarRks.— Underwater 
photographs of unidentified 
Eviota species have become 
common in the _ literature 
(Hayashi and Shiratori 2003; 
Senou et al. 2004). These photo- 
graphic records are beneficial 
both in alerting others of the 
existence of these species and 
also providing additional color 
and distributional information 
when the species are captured 
and later described. We are a i 
including such a photograph of Ficure 4. Eviota sp., photograph taken at the wreck of the “Glen 
an Eviota species seen in Vava'u— MeWillliams” in Tonga. 

Tonga (Fig. 4). The second 

author photographed the fish at the same time he photographed and collected the holotype of E. tig- 
rina. Unfortunately bottom time expired after photographing the goby and it was not possible to 
collect the fish at that time or return to the locality later. 
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A new species of goby in the genus Eviota was collected at Vava‘u, Tonga. The species 
differs from other described species by its distinctive coloration of numerous verti- 
cal black lines (from black pigment in scale-pocket tissue) forming spindle-shaped 
patterns, a curved black band at the caudal-fin base, dark reddish bands on the 
head, and a number of morphological characters. Eviota storthynx Rofen is also 
reported from Tonga for the first time. 


While on a one-month, fish-collecting trip to Tonga in 1983, the second author collected 
numerous gobies. One productive collecting site was at the wreck of the Glen McWilliams, a ship 
that sank in 1927. Among the gobies taken there were specimens in the genus Eviota, one of which 
is new to science, another a new record of E. storthynx Rofen for the kingdom, and a third uniden- 
tified species that was photographed. It is the purpose of this paper to describe the new species. 


MATERIALS AND METHODS 


Counts and measurements, descriptions of fin morphology and the laterosensory 
pore/neuromast patterns follow Lachner and Karnella (1980), and the format of description follows 
Gill and Jewett (2004) except that some measurements are given. Measurements were made to the 
nearest 0.1 mm using dial calipers, and are presented as percentage of Standard Length (SL). Insti- 
tutional abbreviations are as listed in Leviton et al. (1985). 


SPECIES DESCRIPTION 


Eviota tigrina Greenfield and Randall, sp. nov. 
Figures 1—2. 


MATERIAL EXAMINED.— Ho.oryre: Bishop Museum-BPBM 38095, 21.7 mm SL, male, Tonga, 
Vava u Group, Neiafu, inner harbor at wreck of the “Glen McWilliams,” 16 m, rotenone, 13 March 1983, 
J.E. Randall. 

DIAGNOsIS.— The following combination of characters distinguishes /. figrina from con- 
geners: dorsal-anal fin ray formula 10/9; 27 lateral scales; six pectoral-fin rays branched; cephalic 
sensory-pore system pattern 2; fifth segmented pelvic-fin ray present and 25% length of fourth ray; 
genital papilla non-fimbriate; dorsal fin not filamentous; branches on fourth pelvic-fin ray 13; body 
with numerous vertical black lines (from black pigment in scale-pocket tissue) forming spindle- 
shaped patterns, a curved black bar at the caudal-fin base, and dark reddish bars on the head. 
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DESCRIPTION.— Dorsal-fin rays VI + 1,10; anal-fin rays I, 9; pectoral-fin rays 17; pectoral-fin 
rays 11th through 16th branched; pelvic-fin rays 1,5, fifth ray 25% of length of fourth ray; 
13 branches on fourth segmented pelvic-fin ray; one or two segments between consecutive branch- 
es of fourth segmented pelvic-fin ray; pelvic-fin membrane reduced; branched caudal-fin rays 13: 
segmented caudal-fin rays 16; lateral scale rows 27; transverse scale rows 6; breast scaleless. 

The dorsal-fin spines of the male are not elongate. Pelvic fins reaching to anal-fin origin. 
Cephalic sensory-pore system pattern 2; superficial neuromast (cutaneous papillae) system pattern 
B. Male genital papilla non-fimbriate with three points on the end. 

As percentage of standard length: head length 26.7; origin of first dorsal fin 31.1; origin of sec- 
ond dorsal fin 54.8; origin of anal fin 57.6; caudal-peduncle length 22.6; caudal-peduncle depth 
15.4; eye diameter 7.1; snout length 3.4; pectoral-fin length 34.8; pelvic-fin length 29.0. 

Color in preservative: Background color of body and head tan with an orange tint. Body with 
numerous bold vertical black lines (from black pigment in scale-pocket tissue) forming spindle- 
shaped patterns on back and sides. A dark brown to blackish curved band at the caudal-fin base, 
followed by a white area before dark brown spots begin on the caudal-fin rays. Head with a light 
brown postocular spot and a few scattered melanophores on cheek. Pectoral-fin base with scattered 
melanophores. Pectoral fin with fine melanophores along edges of fin rays, membrane clear. Dor- 
sal and anal fins with a peppering of melanophores on the rays and membranes with the distal half 
black on dorsal fins. Anal fin uniformly dark. Pelvic fins peppered with melanophores. Iris black, 
pupil straw. 

Color of fresh specimen: Background color on back and head a pale yellowish gray, sides and 
abdomen translucent with eight dark internal bands showing through. Ventral surface very pale 
gray, almost white. Back and sides with numerous bold vertical black lines (from black pigment in 
scale-pocket tissue) forming spindle-shaped patterns. Caudal-fin base with a curved black band fol- 
lowed by a white area before black spots begin on caudal-fin rays. Pectoral-fin base with scattered 
melanophores with a narrow oblique dusky line with light areas on each side on midlateral portion, 
areas above and below the line yellow-orange. Opercular membrane directly in front of pectoral- 
fin base white with a bluish tinge. Side of head with three dusky red bands extending from top to 
lower side of head. First band in two parts, the first directly under the eye, the remainder below it 
extending down to bottom of cheek. The second extending from the postocular spot down the 
cheek to the preopercular edge. The third band from the top of the head down across the opercle. 
Pupil of eye black, iris gold and red. Lower third of first dorsal fin clear with yellow-orange on the 
spines and scattered melanophores on the membranes. Distal two-thirds mottled black. Second dor- 
sal fin similar to first. Anal fin dusky, black on distal portion. Pelvic fins clear with scattered 
melanophores. 

EtTyMOLoGy.— The specific epithet is a noun in apposition, derived from the Latin tigrinus in 
reference to the many narrow, black lines on scale pockets forming spindle-shaped patterns like 
those in tigers. 

COMPARISONS.— Eviota tigrina fits the description of the Group II species-group of Lachner 
and Karnella (1980), except that the fifth pelvic-fin ray is not short (10%) or absent, but rather is 
25% of the length of the fourth ray. It does have the remainder of the characters of that group: 
cephalic sensory-pore system pattern 2 (NA, AITO, PITO, SOT, AOT and POP pores present); 
some pectoral-fin rays branched; and pelvic-fin membranes joining first four segmented rays 
reduced. Eviota tigrina differs from all other species of Eviota by its distinctive color pattern. It 
differs from species in Group II as listed in Gill and Jewett (2004) as follows: from all species by 
its relatively long fifth pelvic-fin ray; E. indica and E. latifasciata both have a strong mode of 1,8 
dorsal-fin rays, whereas £. tigrina has 1,10; E. tigrina has an anal-fin formula of 1,9, whereas all 
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others except E. variola have a mode of 1,8; E. indica has a mode of 15 pectoral-fin rays, E. japon- 
ica, E. punctulata, and E. zonura a mode of 16, whereas E. tigrina has 17: the genital papillae is 
fimbriate in E. prasina, E. variola, and E. zonura, is cup-shaped in E. saipanensis, but is non-fim- 
briate in £. tigrina; E. tigrina lacks spots on the pectoral-fin base, whereas they are present in 
E. hoesei, E. japonica, and E. queenslandica, and it also lacks prominent dark spots on the occip- 
ital region that are present in E. bimaculata, E. japonica, E. prasina, E. punctulata, E. queenslandi- 
ca, and E. variola; E. tigrina differs from all Group II species except F. indica, E. latifasciata, and 
E. punctulata by not having filamentous or elongate dorsal-fin rays. In the key in Lachner and Kar- 
nella (1980), E. tigrina keys to 
the couplet of E. bimaculata and 
E. afelei, and in a modified key 
updated with species described 
since 1980 prepared by R. Win- 
terbottom (pers. comm.), it ends 
at the couplet of E. punctulata 
and £. afelei.. The head and trunk 
lack prominent color marks in 
E. afelei, whereas there are bold- 
ly marked dark scale pockets in FIGURE |. Eviota tigrina holotype. BPBM 38095, 21.7 mm SL. Photo- 
E. punctulata similar to those in — graph by J.E. Randall. 

E. tigrina, 

Eviota tigrina appears to be 
most similar to £. punctulata, but 
differs in coloration and other 
characters. The boldly marked 
black scale pockets are darker, 
more numerous and thus closer 
together in £. figrina than in 
E. punctulata, and are obvious in 
preserved specimens (Fig. 2). 
There also is a distinct black 
curved band at the base of the 
caudal fin that is lacking in 
E. punctulata. The oblique dusky 
mark at the center of the pec- 
toral-fin base is more distinct in 
£. punctulata, and E. tigrina 
lacks the several doughnut- 
shaped clusters of melanophores 
on the cheek that are present in 
E. punctulata. When alive or 
fresh, E. punctulata has two dis- 
tinct reddish rectangles outlined Ass 
with silver-white lines on the ep | 
abdomen that are lacking in ; aes 5 4) “ mans 
E. tigrina (Fig. 3). Based on the FIGURE 3. Eviota punctulata, underwater photograph taken at Majuro by 
description of E. punctulata +E. Randall. 


FIGURE 2. Eviota tigrina holotype (BPBM 38095) above, Eviota punctu- 
lata (CAS 225903-18.6 mm SL-Fiji) below, 
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(Jewett and Lachner 1983) the greatest number of anal-fin rays it has is 8, whereas E£. tigrina has 
9. The mode for dorsal-fin rays is 9 (one of 26 with 10) for E. punctulata, whereas it is 10 in 
E. tigrina. Eviota tigrina has 27 lateral scales whereas the counts for E. punctulata are 23(7) 24(8) 
25 (5) 26 (1). The length of the fifth pelvic ray is 25% of the fourth ray in £. tigrina, whereas the 
longest value given for E. punctulata is 20%. 

ADDITIONAL MATERIAL EXAMINED.— Eviota punctulata, CAS 225903 (11), Fiji, Budd Reef, Yvau 
Island, 16°29.920’S, 179°42.600°W, 8.2 — 10.2 m, rotenone, 21 May 2003, field no. G0O3-50, D.W. and 


T.A. Greenfield. 


Eviota STORHYNX— Fourteen specimens of Eviota storthynx Rofen were taken along with 
E. tigrina (BPBM 38096). Based on Randall et al. (2003), this is the first record of this species from 
Tonga. The species was previously known from the Philippines, Palau, Caroline Islands, Japan, 


Java, and Western Australia. 
REMARKS.— Underwater 
photographs of unidentified 
Eviota species have become 
common in the _ literature 
(Hayashi and Shiratori 2003; 
Senou et al. 2004). These photo- 
graphic records are beneficial 
both in alerting others of the 
existence of these species and 
also providing additional color 
and distributional information 
when the species are captured 
and later described. We are 
including such a photograph of 
an Eviota species seen in Vava'u 
Tonga (Fig. 4). The second 


Figure 4. Eviota sp., photograph taken at th 
MeWillliams” in Tonga. 


" ‘ —" 
*. en * (MS Bey 


e wreck of the “Glen 


author photographed the fish at the same time he photographed and collected the holotype of £. tig- 
rina. Unfortunately bottom time expired after photographing the goby and it was not possible to 
collect the fish at that time or return to the locality later. 
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Fossil Corals from the Gulf of California, México: 
Still a Depauperate Fauna but it Bears More 
Species than Previously Thought 


Ramon Andrés Lépez Pérez! 
Department of Geoscience, University of lowa, IA. 52242, USA. 


A new collection of fossil hermatypic corals from the late Miocene Imperial Forma- 
tion, the early Pliocene San Marcos Formation, the middle to late Pliocene Carmen 
Formation and the Pleistocene, Gulf of California, Mexico, has yielded four unde- 
scribed species Siderastrea sp., cf. Placosmilia sp., Favia sp. 1., and Favia sp. 2. Addi- 
tionally, new occurrences of the previously described Pocillopora damicornis (Lin- 
naeus 1758), Pocillopora verrucosa (Ellis and Solander 1786), Pocillopora meandrina 
Dana 1846, Gardineroseris planulata (Dana 1846), Pavona clavus (Dana 1846), Porites 
lobata Dana 1846, Diploria sarasotana Weisbord 1974 as well as Dichocoenia eminens 
Weisbord 1974, are reported. The fauna occurs either in low-angle ramps or flat- 
lying terraces of variable extension. Most outcrops are small, and reminiscent of 
more extensive deposits usually deposited on open, exposed, high-energy environ- 
ments. However, well preserved units deposited on protected embayments are also 
present. Except at Isla Coronados and La Ventana where multiple coral terraces 
occur, coral bearing units represent single spatio-temporal growth episodes. The 
present analysis shows that hermatypic coral fauna between late Miocene to late 
Pleistocene in the Gulf of California is still depauperate; nonetheless it bears many 
more species than previously thought. 


Key worps: Checklist, fossils, corals, distribution, Gulf of California 


Fossil reef corals have previously been reported from the eastern Pacific during the Cenozoic 
Where up to 151 coral species, including synonyms, have been recorded (Lopez-Pérez 2005). 
Between the late Miocene and Recent time fossil-bearing units are spatially restricted to the Gulf 
of California, and there is a lack of outcrops in western México and Central America (Palmer 1928; 
Hertlein 1972). Since in 1893 Fairbanks first recorded the existence of an unusually interesting 
coral fauna from Imperial Valley, California, thirteen species included in nine genera have been 
reported in the Gulf of California area; surprisingly those coral taxa were treated in a handful of 
papers published by Vaughan (1917), Durham (1947, 1950), and Squires (1959). The rest of the 
Gulf of California literature has just added fossiliferous localities to the record (Jordan and Hertlein 
1926; Hertlein 1957; Hertlein and Emerson 1959; Emerson 1960: Emerson and Hertlein 1964: 
Hertlein 1966; Simian and Johnson 1997; Johnson and Ledesma-Vazquez 1999; Gastil et al. 1999; 
De Diego-Forbis et al. 2004). As demonstrated by the present paper, rather than being caused by 
the impoverished and to some extent homogenous fauna of the Gulf of California, the pattern main- 
ly resulted from the focus of the studies; except for the works of Vaughan (1917), Durham (1947, 
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México; £-mail: alopez@angel.umar.mx 
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1950) and Squires (1959), whose main concern was hermatypic corals, most reports were inciden- 
tal in nature and resulted from studies focused on aspects other than corals. 

An interinstitutional and multidisciplinary research team is targeting Pliocene to Pleistocene 
coral communities in the Gulf of California in order to assemble a detailed geologic and taxonom- 
ic framework for already known and new coral bearing units. The focus of the present paper is to 
report new records of fossil corals from the late Miocene to late Pleistocene in the Gulf of Califor- 
nia, to provide basic information on the lithology, age and paleoenvironment of cach unit where 
fossil corals were collected, and to discuss some distribution aspects. Further implications in pale- 
oecology, paleogeography and evolution of the group in the Gulf of California will be discussed 
elsewhere. 


STRATIGRAPHY AND GEOLOGIC SETTING 


The fauna described below | @ Imperial Valley 
was collected from late Miocene | 
to late Pleistocene fossil coral 
outcrops showing reef develop- 
ment in the Gulf of California 
area (Fig. 1). A general account 
of the nature and deposition of 
the coral bearing units is fol- 
lowed by a brief synopsis of the 
lithology, age, and paleoenviron- 
ment of each unit. Information 
regarding locality, geologic for- 


mation, age and collected species : gl anc 
is detailed in Table 1. ..\, Isla Coronados 


gisia Carmen 


CORAL-BEARING UNITS.— 
Coral-bearing units form low- 
angle ramps (Punta Chivato area, 
San Nicolas, Isla Montserrat; 


‘ 
“sla Montserra 


Fig. 1; Table 1), or flat-lying ter- ane 7 Veta ventana 
races (Isla Coronados, Las Ani- Cabo Pulmo 
mas, Cabo Pulmo; Fig. 1: Table Los Algodoijes @ 


1) of variable extension. They 
usually rest with an angular ' 
unconformity on the tilted vol- FIGURE 1. Study localities in the Gulf of California, northwestern Mexi- 
canics of the Miocene Comondti ©°. Each dot represents a general area, detailed information about cach locali- 
ty is listed in Table 1. 


Group in the Bahia Conception 
area (Ledesma-Vazquez and Johnson 2001), Miocene E] Cien Formation at Las Animas (DeDiego- 
Forbis et al. 2004), and early Pliocene Trinidad Formation at Rancho Algodones ( Martinez-Gutier- 
rez and Sethi 1997). Most outcrops are small, reminiscent of more extensive deposits, which are 
usually deposited on open, exposed, high-energy environments; however, well preserved units 
deposited in protected embayments are also presented (South Punta Chivato, Canada Coronados, 
Puerto Balandra, Las Animas; Fig. 1; Table 1). Marine deposits are common and widespread from 
Santa Rosalia to Cabo Pulmo (Ortlieb 1991), although those recording reef development are scarce. 
Except at Isla Coronados (Johnson et al. 2007) and La Ventana where multiple coral terraces occur, 
they represent single spatio-temporal growth episodes. Finally, in contrast with the Indo-Pacific 
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and Caribbean where coral accumulations have ee 
a wide bathymetric range (~ 0-50 m) and there- K © um 
fore most reef-building episodes preserve sev- PNgE RN, 
eral reef environments (Pandolfi 1996), Gulf of fo \ { he, 
California coral communities developed in / Ye 4 \ 
shallow water (<15 m) and coral-bearing units Cs * 2 i a 
generally represent single reef environments. x iets “ft 3 . 

IMPERIAL FORMATION.— The Imperial a i 3 y \ 
Formation is a lithologic unit described from i < & \ \ 
the Coyote Mountains in Southern California a A 
(Hanna 1926) and deposited in the “pull-apart” rs Ly * ‘ 

wa \ 


basin of the Salton trough (Fig. 2). In general, 
the Imperial Formation overlies Mesozoic and 
older metamorphic basement at contacts repre- 
senting rocky shorelines containing marine 
borings, and is covered predominantly with 
Quaternary age sediments (Watkins 1990). The Barrett” 
Imperial Formation unconformably overlies the sa 

Alverson Formation and local non-marine 
units, and represents marine conditions consist- 
ing of green micaceous shale, calcareous sand- 


r 
loc 7616 * 


stone and yellow biostromal claystone (Kid- eo Carrizo Creek." i 
well 1988). Corals were collected by Ann F. |\~ Sc se 7 

Budd (Department of Geoscience, University |.” He Sere ag — 

of Iowa) from the calcareous sandstone Latra- | ah Shell *° ‘road City ne 
nia Member at Barrett Canyon, northeast of HWY $2 ee a \ Ee ae 
Coyote Mountains and Alverson Canyon (Fig. NN peotitio = 

2; Table 1), deposited under shallow marine 1 sel 


conditions (Foster 1979, 1980). A more 
actailed ae on oben i SHaneTaDile aie Imperial Formation of California, United States. Detailed 
ting of the collecting localities is provided by information about each locality is listed in Table 1. Adapted 
Foster (1979, 1980). from Foster (1979), 

Studies indicate that the boundary between 
members of the formation is time-transgressive and that the unit includes multiple biofacies of 
uncertain temporal relations. However, radiometric ages from rocks overlying and underlying fos- 
siliferous facies constrain the age of the Imperial Formation to greater than 6 Ma and less than 6.5 
Ma (Eberly and Stanley 1978, for rocks underlying the Imperial Formation in the Coyote Moun- 
tains: McDougall et al. 1999, for rocks overlying the Imperial Formation in Whitewater Canyon). 

SAN MARCOS FORMATION.— The San Marcos Formation is the lower member of a much larg- 
er lithologic unit referred as the Salada Formation by the Marland Oil Company (Anonymous 
1924) used to describe all the marine Pliocene of Baja California. As designated by Anderson 
(1950), the San Marcos Formation overlies unconformably tilted Oligocene to Miocene andesites, 
basalts, tuffs and volcanic breccias of the Comondtt group (McFall 1968). The San Marcos Forma- 
tion is a sequence of clastic sediments, gypsum and pebbly limestone at San Marcos Island, but 
consists of ~ 61 m of volcanic gravels, sandstones, and siltstones at Isla Carmen (Anderson 1950). 

Corals were collected from a pebbly limestone facies to the north of Punta Chivato and Ense- 
nada El Muerto in the Punta Chivato area, and calcareous sandstone at Puerto de la Lancha in Isla 


FIGURE 2. Collecting localities in the late Miocene 
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TABLE 1. Locality and taxa register. Global positioning satellite co-ordinates taken between 
June 2002 and January 2005 are given for each locality. * = New records. 


BC 1, South Punta Chivato; elevation 6 m; N 27°04.382'-W 111°57.558'. Geologic age: late Pleistocene, 
117.9 + 0.6 ky. Faunal list: Porites panamensis. 

BC 2, Las Barracas; elevation 49 m; N 27°03.262'—W 111°59.953'. Formation: Marquer. Geologic age: mid- 
dle to late Pliocene. Faunal list: Porites carrizensis, Dichocoenia merriami. 

BC 3, Punta Chivato; elevation 70 m; N 27°05.537'—W 111°57.511'. Formation: San Marcos, Geologic age: 
early Pliocene. Faunal list: Porites carrizensis, Solenastrea fairbanksi, * cf: Placosmilia sp. 

BC 4. San Nicolas: elevation 72 m; N 26°31.559'—W 111°34.068'. Formation: San Nicolas. Geologic age: 
middle to late Pliocene, < 3.3 + 0.5 Ma. Faunal list: * ef, Placosmilia sp. 

BC 5, San Antonio; elevation 28 m; N 26°31.771'—W 111°28.153'. Geologic age: late Pleistocene, 130-120 
ky. Faunal list: Porites panamensis. 

BC 6. Las Animas 1; elevation 17 m; N 24°32.447'—W 110°44.290'. Geologic age: late Pleistocene, 130-128 
ky. Faunal list: Porites panamensis, Pocillopora capitata. 

BC 7. Las Animas 2: elevation 27 m; N 24°32.642'—W 110°44.372'. Geologic age: late Pleistocene, 130-128 
ky. Faunal list: Porites panamensis, Pocillopora capitata. 

BC 8, Cabo Pulmo; elevation 32 m; N 23°26.186'—W 109°25.700". Geologic age: late Pleistocene, 140—120 
ky. Faunal list: Porites panamensis, *Porites lobata, Pocillopora capitata, *Pocillopora meandrina, 
*Pocillopora damicornis. 

BC 9, Rancho Los Algodones; elevation 149 m; N 23°12.767'—W 109°39.858'. Formation: El Refugio. Geo- 
logic age: early Pliocene. Faunal list: Solenastrea fairbanksi. 

BC 10, La Ventanal; elevation 3 m; N 24°02.520-W 109°49.432'. Geologic age: late Pleistocene. Faunal list: 
Porites panamensis, Pocillopora capitata, *Pocillopora damicornis, *Pavona clavus. 

BC 11. La Ventana 2: elevation 15 m; N 24°01.922'-W 109°48.853'. Geologic age: middle Pleistocene. Fau- 
nal list: Porites panamensis, Pocillopora capitata, *Pavona clavus, * Gardineroseris. planulata, Psammo- 
cora Stellata. 

BC 12, Punta Baja, Isla Carmen; elevation 16 m; N 25°49.009'—W 111°12.526'. Geologic age: late Pleis- 
tocene, Faunal list: Porites panamensis, Porites sverdrupi, Pocillopora capitata, Psammocora stellata. 
BC 13. South Isla Carmen: elevation 10 m; N 25°49.139'—W 111°12.870'. Geologic age: late Pleistocene. Fau- 

nal list: Porites panamensis. 

BC 14, Arroyo Blanco, Isla Carmen; elevation 79 m; N 25°53.759'—W 111°11.526’. Geologic age: Pleis- 
tocene. Faunal list: Porites panamensis. 

BC 15. Puerto de la Lancha, Isla Carmen; elevation 30 m; N 26°03.284'—W 111°06.372'. Formation: San Mar- 
cos. Geologic age: early Pliocene. Faunal list: Porites panamensis, Porites carrizensis, Solenastrea fair- 
banksi, *Siderastrea sp., *Favia sp. 2. 

BC 16, Bahia Oto, Isla Carmen; elevation 7 m; N 26°02.550'—W 111°09.730'. Formation: Carmen. Geologic 
age: middle to late? Pliocene, 3.1—1.8 Ma. Faunal list: Porites panamensis. 

BC 17. Puerto Balandra 1, Isla Carmen; elevation 2 m; N 26°01.395'—W 111°09.960'. Geologic age: late Pleis- 
tocene. Faunal list: Porites panamensis. 

BC 18. Puerto Balandra 2, Isla Carmen; elevation | m; N 26°00.949'—W 111°09.843". Geologic age, late Pleis- 
tocene. Faunal list: Porites panamensis. 

BC 19, Bahia Marquer, Isla Carmen; elevation 26 m; N 25°52.748'"—W 11 1°13.033. Formation: Marquer. Geo- 
logic age: middle? to late Pliocene. Faunal list: Porites panamensis. 

BC 20. Timbabichi: elevation 5 m; N 25°16.756'-W 110°56.004’. Geologic age: late Pleistocene. Faunal list: 
Porites panamensis, Pocillopora capitata, *Pocillopora damicornis, Pocillopora elegans, *Pocillopora 
VErrucosd. 

BC 21. Sur Timbabichi: elevation 11 m; N 25°14.383'—W 110°56.509". Geologic age: late Pleistocene. Porites 
panamensis. 

BC 22. Isla San José 1: elevation 56 m; N 25°01.168’—W 110°35.172'. Geologic age: middle Pliocene. Fau- 
nal list: Dichocoenia merriami. 

BC 23, Isla San José 2; elevation 105 m; N 25°00.737'—W 110°34.856', Geologic age: middle Pliocene, Fau- 
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nal list: Solenastrea fairbanksi, *Diploria bowersi. 

BC 24, Isla Montserrat 1; elevation 43 m; N 25°39.810'—W 111°02.384'. Formation: San Marcos. Geologic 
age: early Pliocene. Faunal list: Porites panamensis. 

BC 25, Isla Montserrat 2; elevation 204 m; N 25°40.379'—W 111°01.880'. Formation: Carmen. Geologic age: 
middle to late? Pliocene. Faunal list: Porites carrizensis, Pocillopora capitata, *Favia sp. |. 

BC 26, Isla Montserrat 3; elevation 213 m; N 25°40.470'—W 111°01.837' Formation: Carmen. Geologic age: 
middle to late? Pliocene. Faunal list: Porites carrizensis, Pocillopora capitata, *Favia sp. |. 

BC 27, Isla Montserrat 4; elevation 202 m; N 25°40.520'—W 111°01.784' Formation: Carmen. Geologic age: 
middle to late? Pliocene. Faunal list: Porites carrizensis, Pocillopora capitata, *Favia sp. |. 

BC 28, La Ventana 3; elevation 15 m; N 24°02.474’—W 109°49.577'. Geologic age: middle? Pleistocene. Fau- 
nal list: Porites panamensis. 

BC 29, La Ventana 4; elevation 21 m; N 24°02.200'—W 109°49,332'. Geologic age: middle? Pleistocene. Fau- 
nal list: Porites panamensis. 

BC 30, La Ventana 5; elevation 19 m; N 24°02.033'—W 109°49.175'. Geologic age: middle? Pleistocene. Fau- 
nal list: Porites panamensis, *Pavona clavus. 

BC 31, La Ventana 6; elevation 39 m; N 24°01.947'—-W 109°49.160'. Geologic age: early? Pleistocene. Fau- 
nal list: Porites panamensis, *Pavona clavus. 

BC 32, La Ventana 7; elevation 54 m; N 24°01.834’—W 109°49.130'. Geologic age: early Pleistocene. Faunal 
list: Porites panamensis, *Pavona clavus. 

BC 33, Las Animas 3; elevation 17 m; N 24°32.672'—W 110°44.358'. Geologic age: late Pleistocene. Faunal 
list: Porites panamensis, Pocillopora capitata, * Pocillopora damicornis, Psammocora stellata. 

BC 34, El Bajo; elevation 10 m: N 26°06.085'—W 111°19.626'. Geologic age: late Pleistocene. Faunal list: 
Porites panamensis. 

BC 35, Ensenada El Muerto; elevation 19 m; N 27°05.722'—W 111°58.797'. Formation: San Marcos. Geolo- 
gic age: early Pliocene. Faunal list: Porites panamensis, Porites carrizensis, Dichocoenia merriami, 
*Dichocoenia eminens, Solenastrea fairbanksi, * cf: Placosmilia sp., *Diploria sarasotana. 

BC 36, Isla Coronados 1; elevation 9.8 m; N 26°06.718’—W 111°16.670'. Geologic age: late Pleistocene. Fau- 
nal list: Porites panamensis, Pocillopora capitata. 

BC 37, Isla Coronados 2; elevation 11.95 m; N 26°06.719'—W 111°16.665'. Geologic age: late Pleistocene. 
Faunal list: Porites panamensis, Psammocora stellata. 

BC 38, Canada Coronados, Isla Coronados; elevation 12—14 m; N 26°06.563'—W 111°16.376'. Geologic age: 
late Pleistocene. Faunal list: Porites panamensis, *Pavona clavus, Pavona gigantea. 

BC 39, Isla Coronados 4; elevation 16 m; N 26°06.620'—W 111°16.352'. Geologic age: middle Pleistocene. 
Faunal list: Porites panamensis, Pocillopora capitata. 

BC 40, Isla Coronados 5; elevation 17.5 m; N 26°06.502’—W 111°16.198'. Geologic age: middle? Pleistocene. 
Faunal list: Porites panamensis, Pocillopora capitata. 

BC 41, Isla Coronados 6; elevation 19.5 m; N 26°06.499'-W 111°16.165". Geologic age: middle? Pleistoce- 
ne. Faunal list: Porites panamensis, Pocillopora capitata, Pocillopora elegans, Pavona gigantea. 

BC 42, Isla Coronados 7; elevation 22.5 m; N 26°06.708'—W 111°16.158’. Geologic age: middle? Pleistocene. 
Faunal list: Porites panamensis, Pocillopora capitata. 

BC 43, Isla Coronados 8; elevation 23.95 m; N 26°06.713’—W 111°16.164’. Geologic age: middle? Pleis- 
tocene. Faunal list: Porites panamensis. 

BC 44, Isla Coronados 9; elevation 24.25 m; N 26°06.717'-W 111°16.169’. Geologic age: middle? Pleis- 
tocene. Faunal list: Porites panamensis. 

USGS 07616, Barret Canyon (Vaughan 1917; Foster 1979). Formation: Imperial. Geologic age: late Miocene. 
Faunal list: Porites carrizensis, Dichocoenia merriami, Solenastrea fairbanksi, Siderastrea mendenhalli. 

UCLA 631, northeast Coyote Mountains (Foster 1979). Formation: Imperial. Geologic age: late Miocene. 
Faunal list: Porites carrizensis, Dichocoenia merriami, *Dichocoenia eminens, Solenastrea fairbanksi, 
Siderastrea mendenhalli, Diploria bowersi. 

USGS 3923, Alverson Canyon (Vaughan 1917; Foster 1979), Formation: Imperial. Geologic age: late 
Miocene. Faunal list: Porites carrizensis, Solenastrea fairbanksi, Siderastrea mendenhalli, Diploria bow- 
ersi., 
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FiGuRE 3. Collecting localities (¢) at Punta Chivato and Bahia San Nicolas area in the Gulf of California, northwest- 
ern México. Detailed information about each locality is listed in Table 1. Adapted from Simian and Johnson (1997), and 
Ledesma-Vazquez (2002). 
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FiGure 4. Collecting localities (¢) at Coronados, Carmen and Montserrat Islands in the Gulf of California, northwest- 
er Mexico. Detailed information about each locality is listed in Table 1 
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Carmen (Figs. 3 and 4; Table 1). The coral bearing units are relatively small at Puerto de la Lan- 
cha and north of Punta Chivato (Puerto de la Lancha, ~ 70 m in length with a maximum width of 
15 mand a maximum height of 5 m; Punta Chivato, 107 m in length with a maximum width of 20 
m and a maximum height of 1-4 m), but large at Ensenada El Muerto (greater than 500 m in length 
with a maximum width of 50-60 m and a maximum height of 5 m). At the localities, corals do not 
form a rigid reef structure; instead scattered colonies, which are poorly preserved, are mixed with 
andesite black pebbles in the Punta Chivato area. Based on the presence of index fossils (Durham 
1950; Simian and Johnson 1997) and its relation with the Miocene Comondu Group, the coral 
facies were deposited under vigorous wave activity immediately after the Pliocene-Miocene 
unconformity during the early Pliocene.) 

CARMEN AND MARQUER FORMATIONS.— The Carmen Formation crops out around the eastern 
shore of Bahia Salinas and along the shore of Bahia Oto at Isla Carmen. Anderson (1950) defined 
the unit as ~ 460 m of volcanic pebble and cobble conglomerate, which is poorly bedded, and con- 
tains scattered interbeds of volcanic sandstone usually 0.3-0.7 m thick with fragmentary marine 
fossils. Dorsey et al. (2001) conducted a more detailed study of the sequence on the northeast side 
of Isla Carmen and found ~ 1200 m of thick bedded conglomerate, bedded conglomerate sand- 
stone, bathyal marine marlstone and mudstone, dacite breccia, and conglomerate and bioclastic 
limestone. At Bahia Oto (Fig. 4), the Carmen Formation is a flat lying sequence formed by calcare- 
ous beds and volcanic conglomerate capped by light-gray limestone, where scattered intermediate- 
sized heads of massive Porites panamensis Verrill were collected. This section contains the upper 
conglomerate and youngest bioclastic unit identified at Punta Perico (Dorsey et al. 2001:100) and 
deposited in a high-energy marine-shelf setting. At Isla Montserrat (Fig. 4), the Carmen Formation 
is a unit ~ 12-34 m of basal conglomerate capped with light-gray fossiliferous limestone. Pocillo- 
pora capitata Verrill 1864, Porites panamensis Verrill 1866 and Favia sp1. collected at 200-220 m 
(Table 1) from the fossiliferous limestone do not form a reef structure; nonetheless colonies are 
abundant and not bound together and not attached to a firm substrate, but rather they are surround- 
ed by Quaternary siliciclastics and Pliocene bioclastic sandstone. 

The Marquer Formation is comprised of siliciclastic and bioclastic sediments, including cal- 
careous conglomerates containing pebbles, calcareous sandstones, marls, coquina, algal limestone, 
and coral reef material (Anderson 1950). Most of the sediments, however, represent carbonate dep- 
osition accumulated in shallow marine environments (Durham 1950). Intermediate-sized heads 
(~ 7-10 cm height) of Porites panamensis were recovered from Bahia Marquer (Fig. 4; Table 1) 
formally designated as the type locality for the formation; here extensive reef (~ 140 m in length 
with a maximum width of ~ 92 m and a maximum height of ~ 3 m) composed of the above species 
form the upper part of the sequence. At Las Barracas (Fig. 3; Table 1), Porites carrizensis Vaugh- 
an 1917 was collected from the limestone (1—2 m) that caps the north/east corner of Mesa Las Bar- 
racas. whereas Dichocoenia merriami (Vaughan 1900) was collected from the thick (~ 36 m) unit 
of soft lime-rich siltstone underlying the limestone. Occurrence of the sand dollar Encope shepher- 
di Durham 1950 at Bahia Marquer and Las Barracas, suggests a late Pliocene age for the outcrops. 

The age, lithology and faunal relationships between Carmen and Marquer formations are still 
not clear. The Carmen and Marquer formations were proposed by Anderson (1950) to represent 
middle and late Pliocene sequences, as suggested by the large-scale correlation of Durham (1950) 
based on mollusks; however, lithologically the beds closely resemble one another (Anderson 
1950). Natland (1950) suggests a late Pliocene age for foraminiferal assemblages at Punta Perico, 
which is considered as the type locality for the Carmen Formation. This interpretation is further 
supported by Dorsey et al. (2001) who suggested a middle to late Pliocene age (~ 3.1—1.8 Ma) for 
the Carmen Formation based on planktonic foraminiferal stratigraphy. In addition, molluscan pale- 
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ogeographic studies conducted by Smith (1991a, 1991b) indicate that mollusks are not effective at 
differentiating among formations. Further information is needed to determine the relative or 
absolute age of the outcrops. 

SAN NICOLAS FORMATION.— The San Nicolas Formation is a lithologic unit described from 
the Bahia Concepcion area in Baja California Sur (Ledesma-Vazquez 2002). It was deposited dur- 
ing the crustal extension of the Proto-Gulf in the basin of San Nicolas. The San Nicolas Formation 
overlies the tilted Oligocene-Miocene Comondi Group, and represents marine conditions consist- 
ing of the lowermost Tobas San Antonio Member, the Los Volcanes alluvial fan, the transitional 
Lodolita Arroyo Amarillo Member, and the marine La Ballena Member (Johnson and Ledesma- 
Vazquez 2001; Ledesma-Vazquez 2002). A relatively large number of overturned specimens of the 
coral cf. Placosmilia sp. were collected from a fine sediment (mudstone) matrix not far above the 
Miocene-Pliocene unconformity (Fig. 3; Table 1). The matrix is mixed with abundant internal 
molds of a wide range of molluscan fossils belonging to the Arroyo Amarillo Member. According 
to Ledesma-Vazquez (2002), the maximum age assigned to the lowermost Tobas San Antonio unit 
is 3.3 + 0.5 Ma. As deduced from the type of sediment, the fauna and the completeness of the fos- 
sils, the strata were deposited in a sandy tidal flat with significant wave activity (Johnson and 
Ledesma- Vazquez 2001). 

EL REFUGIO FORMATION.— The El Refugio Formation represents the youngest marine unit in 
the San José del Cabo Basin (Fletcher et al. 2003). The El Refugio Formation conformably over- 
lies the Trinidad Formation; it is composed of ~ 380 m of light-gray colored medium to coarse 
arkosic sandstones as well as some fine-grained sandstone, shale, and limestone (Martinez-Gutiér- 
rez and Sethi 1997). The unit is considered a regressive sequence based on its coarse grain size, 
ripple marks and fine cross laminations, abundant bioturbation and coarse shell deposits. A large 
number of specimens of So/enastrea fairbanksi Vaughan 1917 were collected from yellow middle- 
grained sandstone at Arroyo El Peyote near to Rancho Algodones (Fig. 6; Table 1) that is mixed 
with coquina and whole and fragmented marine mollusks. The age of the formation is not well con- 
strained (Fletcher et al. 2003). Based on molluscan affinities (Smith 1991b.) and its conformable 
contact with the Trinidad Formation (Martinez-Gutiérrez and Sethi 1997; Pérez-Lopez 2002), the 
unit is considered as early Pliocene. A more detailed analysis regarding the stratigraphic setting of 
the collecting localities is provided by Martinez-Gutiérrez and Sethi (1997), and Pérez-Lopez 
(2002). 

PLEISTOCENE UNITS.— A large number of Pleistocene reefs and flat-lying marine terraces of 
variable extension, from which coral taxa were collected, are distributed from Punta Chivato to 
Cabo Pulmo (Figs. 3-6; Table 1). Most of the Pleistocene reefs and marine terraces have been, to 
some extent, carefully described in the literature (Durham 1950; Squires 1959; Ashby et al. 1987; 
Ortlieb 1991; Sirkin et al. 1990; Libbey and Johnson 1997; Ransom 2000; Johnson and Ledesma- 
Vazquez 1999, 2001; Ledesma-Vazquez and Johnson 2001; Mayer et al. 2002; Muhs et al. 1994, 
2002; DeDiego-Forbis et al. 2004; Johnson et al. 2007) and no further detail in stratigraphy or age 
is added, 


METHODS 


SAMPLING.— Data were collected during four field expeditions to the Baja California penin- 
sula in June-August 2002, January 2003, June-July 2003, and January 2005. For each coral-bear- 
ing unit under study, 1m? (1x1m) quadrats were systematically sampled. All quadrats were ran- 
domly placed in each coral-bearing stratigraphic horizon and all coral species within the quadrat 
were recorded. Specimen collection followed two approaches at each locality: (1) within each 
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Figure 5. Collecting localities (¢) at Timbabichi, Isla San José and Las Animas in the Gulf of California, northwest- 
ern México, Detailed information about each locality is listed in Table 1. Adapted from DeDiego-Forbis et al. (2004). 
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FIGURE 6. Collecting localities (¢) at La Ventana and the San José del Cabo area in the Gulf of California, northwest- 
ern Mexico. Detailed information about each locality is listed in Table 1. Adopted from Martinez-Gutiérrez and Sethi 
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quadrat, individual coral specimens were extracted from the face of the outcrop and (2) direct col- 
lection of unrecorded species during a thorough search of the locality. 

DATA ANALYSIS.— Species were identified by taking measurements directly on specimens and 
by analyzing the data following a rigorous morphometric protocol designed to detect distinct mor- 
phologic entities through geologic time (Budd and Coates 1992; Lopez-Perez et al. 2003). In gen- 
eral, specimens were identified and distinguished following a suite of geometric morphometric and 
traditional morphometric analysis, comparing fossil and modern specimens previously obtained 
from the Gulf of California (Durham 1950; Durham and Barnard 1952; Squires 1959), eastern 
Pacific (Reyes-Bonilla et al. 2005) and the Caribbean (Budd 1991; Budd et al. 1994: Budd and 
Johnson 1999). Species names were assigned to morphologic subgroups by quantitative compari- 
son with holotypes of formally described species from the late Miocene to Recent Gulf of Califor- 
nia, eastern Pacific, Indo-Pacific and Caribbean region. However, in cases where qualitative groups 
consist of fewer specimens, or when there is a lack of reliable calical structures and/or because 
structures are not available in large enough quantity to distinguish species using a statistical popu- 
lation approach, the subgroups were identified by qualitative comparison with previously described 
fossil and Recent species. Some identifications have been left in open nomenclature pending the 
formal taxonomic publication of the systematic work. 


RESULTS AND DISCUSSION 


Twenty-three coral species were identified in Gulf of California fossil outcrops. Collections 
from the late Miocene Imperial Formation, the early Pliocene San Marcos Formation, the middle 
to late Pliocene Carmen Formation and the Pleistocene, Gulf of California, Mexico, have yielded 
four undescribed species Siderastrea sp., cf: Placosmilia sp., Favia sp. 1., and Favia sp. 2, and first 
time occurrences of the previously described Pocillopora damicornis, P. verrucosa, P. meandrina, 
Gardineroseris planulata, Pavona clayus, Porites lobata, Diploria sarasotana and Dichocoenia 
eminens. 

Twelve out of 23 species are extant and 11 are extinct. The extant fauna is composed of Pocil- 
lopora damicornis, Pocillopora capitata, Porites panamensis, Porites lobata and Pavona gigantea 
Verrill 1869 considered among the major reef builder species in the Gulf of California, and Mexi- 
can and eastern Pacific communities (Reyes-Bonilla and Lopez-Pérez 1998; Glynn and Ault 2000; 
Reyes-Bonilla et al. 2005); the restricted but common Gardineroseris planulata, Psammocora stel- 
lata (Verrill 1866), Pavona clavus, and the endemic Porites sverdrupi Durham 1947. The extinct 
fauna is composed of Solenastrea fairbanksi, Porites carrizensis, Dichocoenia merriami, Diploria 
bowersi (Vaughan 1917) and Siderastrea mendenhalli Vaughan 1917 previously reported from the 
Imperial Formation, Isla Tiburon, Punta Chivato and Isla Maria Madre (Lopez-Pérez, 2005); the 
corals Dichocoenia eminens from the early Pliocene-early Pleistocene on the northern Caribbean, 
and Diphoria sarasotana from the early-late Pliocene, Tamiami Formation of Sarasota, Florida also 
in the northern Caribbean, and four species identified in the collections as cf Placosmilia sp., 
Siderastrea sp., and two species of Favia, which will be described and named elsewhere. 

Eight out of 23 species are temporally restricted to one location. Of these, four are restricted 
to early and middle to late Pliocene, one to middle Pleistocene and the rest to the late Pleistocene 
(Table 1). Nonetheless, restricted Pocillopora meandrina, and Pocillopora verrucosa also occur in 
the Recent of the Mexican Pacific, whereas Diploria sarasotana and Dichocoenia eminens also 
occur in the Pliocene of the Caribbean (/ttp://nmita.geology.uiowa.edu). On the contrary, previous- 
ly described Porites carrizensis, Diploria bowersi, Solenastrea fairbanksi and Dichocoenia merri- 
ami once considered restricted to the late Miocene Imperial Formation, Isla Tiburon and Isla Maria 
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Madre (Vaughan 1917; Jordan and Hertlein 1926; Hertlein and Emerson 1959: Simian and John- 
son 1997; Gastil et al. 1999) are much more spatio-temporally distributed than previously thought 
(Table 1). For example, P. carrizensis was reported from the late Miocene-early Pliocene Imperial 
Formation of south-central California (Vaughan 1917); nonetheless it was recorded in the early 
Pliocene San Marcos Formation of Puerto de la Lancha, Punta Chivato and Ensenada El Muerto, 
middle Pliocene Carmen Formation of Isla Montserrat and late Pliocene Carmen Formation of Las 
Barracas (Table 1). 

Particularly important is the presence of Gardineroseris planulata and Porites lobata on fos- 
sil outcrops of the Baja California peninsula area. Gardineroseris planulata contributed largely to 
reef formation during the middle Pleistocene at La Ventana; whereas Porites lobata reached Cabo 
Pulmo near the mouth of the Gulf during the late Pleistocene, nonetheless both species disappeared 
afterwards from the area. As a fossil, Gardineroseris planulata and Porites lobata occurred else- 
where in the late Miocene to Pleistocene of the Caribbean (Stemann 1991) and Indo-Pacific (Veron 
and Kelley 1988), but doubtfully in the eastern Pacific (Lopez-Perez 2005, but see Colgan 1990). 
Today, the closest positive record of Gardineroseris planulata is at the Bahias de Huatulco, Oaxa- 
ca in western Mexico (Leyte-Morales 1995) and in Central America (Cortés and Jiménez 2003) in 
the eastern Pacific, and from the Indian Ocean and Red Sea to the Central Pacific (Veron 2000); 
whereas Porites lobata is a widely distributed Indo-Pacific species recorded at Bahia de Banderas, 
Nayarit (Reyes-Bonilla et al. 1999) and Ixtapa-Zihuatanejo, Guerrero (Reyes-Bonilla et al. 2005) 
in western Mexico, and in Central America (Cortés and Jiménez 2003). In this regard, since both 
species were eliminated from the Baja California peninsula and no living representatives of the 
species have ever been reported from the area (Reyes-Bonilla et al. 2005), it can be considered as 
the first documented failed colonization of an Indo-Pacific species in the eastern Pacific. 

Similarly, it is worth commenting on the occurrence of Pocillopora capitata. The species was 
first recorded in the Pleistocene of Isla Carmen, Isla Montserrat and Timbabichi (San Telmo Point) 
(Durham 1950), but the present work pushed back the record to the middle to upper Pliocene undif- 
ferentiated Carmen/Marquer Formation at Isla Carmen. The species was then spatially restricted to 
several Isla Coronados terraces (Table |) but flourished all over the Gulf of California by the late 
Pleistocene. In the same way, the oldest record of Porites panamensis occurred in the Lower 
Pliocene San Marcos Formation at Ensenada El Muerto in the Punta Chivato area and at Puerto de 
La Lancha on Isla Carmen (Table |), where relatively small but abundant massive and ramose 
colonies contributed to the community structure; afterwards, the species achieved a wide spatio- 
temporal distribution in the Gulf and formed monospecific reefs and constructions of variable com- 
binations with relatively few species, nevertheless always dominated by Porites panamensis 
(Durham 1950, Lopez-Pérez 2005, Johnson et al. 2007). From middle to late Pleistocene time, the 
relative importance of Indo-Pacific immigrants increased, but not until the Recent time were taxa 
other than Porites panamensis able to contribute in approximately the same amount to the reef con- 
struction in Gulf localities (Reyes-Bonilla and Lopez-Pérez 1998: Reyes-Bonilla et al. 2002), and 
to overcome Porites panamensis elsewhere in Mexico and the eastern Pacific (Glynn and Welling- 
ton 1983, Glynn and Ault 2000, Reyes-Bonilla 2003: Lopez-Pérez and Hernandez-Ballesteros 
2004). 

The oldest occurrence of any Indo-Pacific species in the eastern Pacific corresponds to Pocil- 
lopora eydouxi Milne Edwards and Haime 1860 recorded by Palmer (1928) in late Pleistocene out- 
crops of Puerto Escondido, Oaxaca, Mexico, and Psammocora stellata and Pocillopora elegans 
Dana 1846 recorded by Durham (1950) also in late Pleistocene outcrops of Isla Coronados, Isla 
Carmena and Isla Montserrat. Nonetheless, recorded at La Ventana at the entrance of the Gulf of 
California (Fig. 1; Table 1) in outcrops dated by Sirkin et al. (1990) older than 0.3 million years, 
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and at Isla Coronados in outcrops dated by Johnson et al. (2007) as having 121,000 years, Pavona 
clavus deserves being mentioned as the first documented Indo-Pacific immigrant to mainland 
America and the first fossil record of the species in the eastern Pacific. Outside the Gulf of Cali- 
fornia, the species occurs in the Miocene of Nias, Plio-Pleistocene of Ceram and in the Pleistocene 
of Java, Sumatra, Nias and New Caledonia in Southeast Asia (Veron and Kelley 1988). In Mexico, 
‘t occurs in the Recent of Jalisco, Colima, Oaxaca (Reyes-Bonilla and Lopez-Pérez 1998) and Islas 
Revillagigedo (Ketchum and Reyes-Bonilla 2001). It also occurs in Costa Rica, Panama, Colom- 
bia, Ecuador and Clipperton Atoll (Reyes-Bonilla 2002). Outside of the eastern Pacific, it ranges 
from the Red Sea to the Central Pacific (Veron 2000). In addition, data suggests that after the 
arrival of P. clavus at La Ventana some time earlier during the Pleistocene, transpacific coloniza- 
tion became a common and relatively successful event. 

Finally, in the future the odds that additional scleractinian fossil species will be described or 
discovered in the Gulf of California and/or eastern Pacific are high. Considering that 75% of the 
16 hermatypic species in the Gulf of California, and just 27% of 44 eastern Pacific species (Reyes- 
Bonilla 2002) have fossil records, the probability to add fossil species to those presented here ts 
high. Analysis using randomly resampled cumulative species curves performed by Lépez-Perez 
and Budd (in press) demonstrated that that species did not reach saturation in the Baja California 
Peninsula area, suggesting that additional collecting, especially within Upper Miocene and Lower 
Pliocene strata, is likely to result in the discovery of new taxa, especially after the inspection of 
new exposures from a wide range of environmental settings. 
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An aeolid nudibranch belonging to the genus Cuthona Alder and Hancock, 1855 and 
a pleurobranchid of the genus Berthella Blainville, 1825 are described based on spec- 
imens collected at localities of the tropical eastern Pacific, from Manzanillo, Colima; 
Bahia de Banderas, Jalisco-Nayarit, and Zihuatanejo, Guerrero, Mexico to Parque 
Nacional de Coiba, Panama. Both are distinct from previously known species of 
these genera. Cuthona riosi sp. nov. is distinct for its notable translucent white body 
with opaque white markings and pink salmon colored cerata with black proximal 
markings, simple rhinophores and oral tentacles also salmon colored. The radula has 
unique thorn-like denticles on the base of each tooth. Berthella grovesi sp. nov. has a 
tuberculate pale brown mantle with opaque white ringlets, a dark spot in the center, 
randomly distributed on some of the tubercles. The shape and size of the radular 
teeth are the same in the middle and outer most portions of the radula, jaw platelets 
rounded, slender and close-set together. The reproductive system is triaulic. Shell 
calcified, with axial lines visible and typical Berthella sculpture. 


KeY worDs: Cuthona, Berthella, Pleurobranchidae, tropical eastern Pacific 


Resumen 


Un nudibranquios aeélido del género Cuthona Alder y Hancock, 1855 y un pleuro- 
branquido del género Berthella Blainville, 1825 se describen basados en especimenes 
colectados en localidades del Pacifico este tropical, desde Manzanillo, Colima; Bahia 
de Banderas, Jalisco-Nayarit, y Zihuatanejo, Guerrero, México a Parque Nacional 
de Coiba, Panama. Ambas son distintas de especies conocidas de estos géneros. Cut- 
hona riosi sp. nov. es distinta por su notable cuerpo blanco transparente con marcas 
blanco opaco y sus cerata color salm6én con marcas negras en la base, los rinéforos 
simples y los tentaculos orales también color salmén. La radula tiene unos denticu- 
los en forma de espina muy caracteristicos en la base de cada diente. Berthella gro- 
vest sp. nov. tiene el manto tuberculado, color café claro con aros blanco opaco con 
un punto obscuro al centro, distribuidos aleatoriamente en algunos de los tubércu- 
los. La forma y tamaiio de los dientes no varian entre los mas cercanos al centro y 
los del extremo de la radula. Las placas masticatorias son redondeadas, delgadas y 
se encuentran muy cercanas unas a otras. El aparato reproductor es tridulico. La 
concha es calcificada, con lineas axiales perfectamente marcadas y una escultura 
tipica de Berthella. 


PALABRAS CLAVE: Cuthona, Berthella, Pleurobranchidae, Pacifico este Tropical 
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The opisthobranch fauna of Bahia de Banderas is relativelly well known due to an intensive 
survey conducted from 2002 to 2006 (Hermosillo-Gonzalez 2006). Up until now, there are about 
140 species documented for this 115 km-long bay, many of which have been described recently by 
several authors, including Gosliner and Bertsch, 2004 (Okenia angelica, Okenia cochimi and Oke- 
nia mexicorum); Dayrat, 2005 (Discodoris aliciae); Hermosillo and Valdés, 2005 (Peltodoris lope- 
zi and Trapania goddardi);, Hermosillo and Valdés, 2007a (Cuthona millenae, Cerberilla chavezi 
and Eubranchus volandae); Flabellina fogata (Millen and Hermosillo, 2007); Polvcera kaiserae 
(Hermosillo and Valdés, 2007b). Despite this effort, more species remain undescribed. In this 
paper, we describe two of additional new species. One of them belongs to the genus Cuthona Alder 
and Hancock, 1855 and has only been seen sporadically in a few sites in Bahia de Banderas. The 
other species is a member of the genus Berthella Blainville, 1825; it was first observed in Bahia de 
Banderas and later found in Isla Isabel, Nayarit, Manzanillo, Colima, Zihuatanejo, Guerrero, and 
Parque Nacional de Coiba, Panama. 


MATERIALS AND METHODS 


The material examined was collected from 2002 to 2007 in Bahia de Banderas (Jalisco- 
Nayarit); Manzanillo (Colima); and Zihuatanejo, Guerrero, Pacific coast of Mexico and Parque 
Nacional de Coiba, Panama. The collecting sites included habitats of coral and rocky reefs in the 
shallow subtidal. The specimens were deposited in the Malacology Section of the Natural History 
Museum of Los Angeles County (LACM) and the Department of Invertebrate Zoology and Geol- 
ogy of the California Academy of Sciences, San Francisco (CASIZ). The specimens were relaxed 
in freezing (0°C) seawater and preserved in 90% ethanol. We dissected the specimens by making 
a dorsal incision from posterior to anterior. The internal features were examined and drawn using 
a dissecting microscope with a camera lucida attachment. 

The buccal mass and shell were removed and placed in 10% sodium hydroxide until the shell, 
radula and jaws were isolated from the surrounding tissue. The shell, radula and jaws were then 
rinsed in water, dried, and mounted for examination with a scanning electron microscope (Hitachi 
S-3000N). Notes on the external features of the living animals were taken in the field using a dis- 
secting microscope or a 10x magnification loupe. When possible, the specimens were pho- 
tographed in situ or in an aquarium using a Nikon Coolpix 995 digital camera with two INON 
strobes: white balance set up to bright day light. The color plate was composed with Adobe Pho- 
toshop CS3, colors of the images were not modified. 


SPECIES DESCRIPTIONS 
Family Tergipedidae Bergh, 1889 
Genus Cuthona Alder and Hancock, 1855 


Cuthona riosi Hermosillo and Valdés, sp. nov. 
Figures 1A, 2-3. 


MATERIAL EXAMINED.— Hooryre: | specimen, 2 mm long, Bajo de la Vuida, Bahia de Banderas, 
Pacific coast of Mexico (20°43.973'N, 105°23.544'W), 24 November 2004 (CASIZ 176834). PARATYPES: 2 
specimens 3 mm long, Bahia de Banderas. Pacific coast of Mexico, 8 December 2004 (LACM 3100). | spec- 
imen, 4 mm long, Los Arcos, Bahia de Banderas, Pacific coast of Mexico (20°32.855'N, 105°17.340'W), 17 
February 2005 (LACM 3101). 

EXTERNAL MORPHOLOGY.— The body is narrow and elongate. The foot is thickened ante- 
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riorly, expanded slightly to form 
round pedal corners, the poste- 
rior end of the foot is long, in 
most specimens up to one half of 
the length of the body. The cera- 
ta are club shaped, slightly infla- 
ted with blunt tips, long and large 
compared with the size of the 
body. The cerata are arranged in 
linear rows, the cerata located 
more ventrally are smaller than 
those located more dorsally (Fig. 
2A). The first arch of cerata has 
five ceras on each side of the 
body, with fewer cerata in the 
posterior ones. The gonopore is 
visible on the right side, ventral 
to the first group of cerata. The 
anal opening was observed in a 
relatively ventral (pleuroproctic) 
position, whereas all other 
species of Cuthona have an 
acleioproctic anus, which is more 
dorsal. This could be due to 
preservation-related distortion of 
the specimens (Fig. 2B). The oral 
tentacles and rhinophores are 
simple, elongated and cylindri- 
cal, tapering to blunt apices. The 
oral tentacles in holotype, paraty- 
pes and most other specimens 
observed were not complete, SER Z ' 
nonetheless, one specimen was FiGuRE 1. Jn situ photographs. A. Cuthona riosi sp. nov., paratype, 3 mm 


photographed with oral tentacles !ong (LACM 3100). B. Berthella grovesi sp. nov., paratype 23 mm long 
(LACM 3102). 


that seemed intact, these were 
longer than the rhinophores. The 
color of the body is translucent white, with opaque irregular white patches on the dorsum, begin- 
ning at the center of the cephalic region and ending in a line on the posterior end of the foot, The 
size and shape of these patches can vary amongst individuals. In some, the opaque white covers the 
dorsum entirely. The black eyespots are visible on clear areas on the base of the rhinophores. The 
basal portion of the cerata is black, medially salmon pink with a white tip. The ceratal sheath is 
opaque, the liver diverticula can not be observed through it. The rhinophores are the same salmon 
pink color of the cerata, with a clear tip. The oral tentacles are the same coloration as the rhinop- 
hores. 

INTERNAL ANATOMY.— Radula and jaws: The radular formula is 23 x 0.1.0 for the 4 mm long 
paratype and a 21 x 0.1.0 for the 3 mm long specimen. The radular teeth bear smooth central cusps, 
which are shorter than the denticles on either side of it (Fig. 3A, 3B, 3C). The base of the central 
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cusp is wide, it narrows slightly and tapers to a 
rounded tip. Each tooth has seven to eight pri- 
mary smooth denticles on each side of the cen- 
tral cusp. A distinct characteristic in the radula 
is the presence of numerous smaller denticles 
that continue on all the way to the base of each 
tooth. These are pointy, thorn-like and variable B | 
in number. The jaw is ovoid in shape (Fig. 3D) 
and translucent. The masticatory edge of the 
jaw could not be observed. Cf-ra 

Reproductive system: The reproductive 
system is diaulic (Fig. 2B). The ampulla is 
elongated and tubular, without convolutions. It 
tapers slightly before connecting directly with 
the female gland. The prostate is long, about ae 
the same length of the female gland. The a po 
prostate folds over and narrows abruptly into | ; 

; : 3101). A. Arrangement of the anal opening and the gono- 
the deferent duct. The penial gland 1s large, pore. B. Reproductive system. Abbreviations: a, anal open- 
spherical and connects directly to the vaginal — ing; am, ampulla; be? possible bursa copulatrix; dd, deferent 
duct. An oval organ was observed below the — duct: fg. female gland; go, gonopore; pg?, possible penial 
atrium where the defferent duct and the penial gland; pr, prostate. Scale bar = (A) | mm, (B) 0.5 mm. 
gland join, this is likely the bursa copulatrix. A penial stylet was not found. 

GEOGRAPHIC RANGE.— This species has only been observed in Bahia de Banderas, Pacific 
coast of Mexico as Cuthona sp. 2 in Behrens and Hermosillo (2005) and as Cuthona sp. 3 in Her- 
mosillo et al. (2006). 

NATURAL HISTORY.— Specimens of this species were found on rocks with abundant hydroid 
coverage. 

ETYMoLoGy.— We named this species in recognition of our friend and colleague Dr. Eduar- 
do Rios Jara, from the Universidad de Guadalajara, for participating in and supporting our work, 
and to celebrate his contributions to the knowledge of the malacological fauna of the Mexican 
Pacific. 

REMARKS.— The placement of this species in Cuthona is based upon the presence of several 
diagnostic features of the genus, as discussed by Gosliner (1981), such as rounded corners of the 
foot: smooth, tentacular rhinophores; club-shaped cerata; reproductive system with an accessory 
penial gland; and uniseriate radula. A penial stylet may or may not be present in members of 
Cuthona (Gosliner 1981). A penial stylet was not present in Cuthona riosi. 

The genus Cuthona is among the most numerous and well represented aeolid genera world- 
wide with over 170 described species. There are 25 species of Cuthona known for the eastern Pacif- 
ic. Gosliner (1981) reported 18 species of Cuthona for the eastern Pacific; Behrens (1985, 1987) 
described two additional species: Cuthona longi from the Gulf of California and Cuthona haman- 
ni from San Diego, California. Millen (1986) described Cuthona punicea from Vancouver, Cana- 
da. Angulo-Campillo and Valdés (2003) described Cuthona lizae from the Pacific coast of Mexico. 
Three more species of Cuthona were recently described by Hermosillo and Valdés (2007): Cuthona 
destinvae, Cuthona millenae and Cuthona behrensi. 

Cuthona riosi is distinguishable from other members of the genus in several regards. The strik- 
ing contrast of a white body with black and salmon colored cerata, salmon color rhinophores and 
oral tentacles, large cerata and the presence of thorn like denticles on the base of each radular tooth. 


FIGURE 2. Cuthona riosi sp. nov., paratype (LACM 
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Only three species overlap 
the known distribution of 
Cuthona riosi: Cuthona phoenix a Da iy 4 
Gosliner, 1981, Cuthona mil- ) A 
lenae Hermosillo and Valdés, Ps 
2007 and Cuthona lizae Angulo- 
Campillo and Valdés, 2003. The 
three species are readily distin- 
guishable from Cuthona_riosi. 
Cuthona lizae has a brown body 
with a bright pink cephalic area 
and it has a large and distinctive 
white spot on the dorsum (Angu- 
lo-Campillo and Valdés 2003). 
Cuthona phoenix is translucent 
white with an orange tint but the 
cerata are orange-brown with 
small brown flecks (Gosliner 
1981). Cuthona millenae Her- 
mosillo and Valdés, 2007 has a 
light brown body, with brown 
diverticula, a characteristic , oe 
bright orange pigment on the tips THAT ai ey AE nti 


of cerata and orange lines on dor- , , 
sum and cephalic area (Her- clea 3. cudione riosi Sp ney. scanning electron micographs of ne radu- 

. la and jaw. A. Frontal view of radular teeth paratype (LACM 3101), scale bar 
mosillo and Valdés 2007). = 30 um. B. Lateral view of radular teeth (LACM 3100), scale bar = 30 um. 

The numerous species Of  C. View of the last tooth of the radular ribbon (LACM 3101), scale bar = 30 
Cuthona known for the northern #™. D. Jaw paratype (LACM 3101), scale bar = 200 um. 
eastern Pacific present a great diversity of shapes and sizes of body, cerata, rhinophores and oral 
tentacles. Even though several have a white background body color, significant differences can be 
observed between them and Cuthona riosi. All these species are found in areas located north of the 
known range of C. riosi but they should be carefully compared. 

Cuthona albocrusta (MacFarland, 1966) is small sized and the body is covered with opaque 
white (MacFarland 1966); however, unlike Cuthona riosi, the cerata are also covered with opaque 
white, the rhinophores and oral tentacles are clear white and short. The body of Cuthona 
cocoachroma Williams and Gosliner, 1979 has a brown tint and the cerata are brown with bright 
white tips (Williams and Gosliner 1979). The shape of the body is also different from that of 
Cuthona riosi, being more slender with narrower cerata, as opposed to the larger inflated cerata of 
Cuthona riosi. Cuthona concinna (Alder and Hancock, 1843) has a thick body with brown and 
slender cerata with white tips while Cuthona riosi has more inflated cerata salmon pink; the 
rhinophores of Cuthona concinna are thick at the bases and taper abruptly into pointed apices 
(Behrens 1991) while those of Cuthona riosi are tubular and taper slightly. The rhinophores and 
oral tentacles of Cuthona divae (Er. Marcus, 1961) are the same white color of the body while those 
of Cuthona riosi are the same salmon color of the cerata: the dark to light pink diverticula can be 
seen through the translucent white cerata (Marcus 1961) and the most notable difference with C. 
riosi is that C. divae has cerata in the cephalic area anterior to the rhinophores. Cuthona flavovul- 
ta (MacFarland, 1966) has an orange or yellowish orange tint, darker on the cephalic region, 
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Cuthona riosi has no other coloration but clear and opaque white. The oral tentacles and simple 
rhinophores of Cuthona flavovulta are translucent white with scattered opaque white patches (Mac- 
Farland 1966), the ceratal digestive gland duct ranges in color from a deep blackish brown to light 
green which differs from the opaque salmon cerata of Cuthona riosi. Cuthona fulgens (MacFar- 
land, 1966) has some opaque white speckling. The cerata have opaque white spots on the skin and 
the digestive gland duct ranges from yellow-brown to dark-brown. There is a light yellow brown 
band at the base of each ceras and another subterminally (Behrens 1991). Cuthona lagunae (O*Do- 
noghue, 1926) has orange rhinophores and ceratal tips, opaque white oral tentacles and median line 
on posterior foot, and dark, usually black ceratal digestive gland duct, these characteristics contrast 
with the larger cerata and coloration of Cuthona riosi. The most remarkable difference between 
Cuthona riosi and Cuthona punicea Millen, 1986 is the pomegranate color of the cerata and that 
the rhinophores and oral tentacles are the same color of the body (Millen 1986). Cuthona pustula- 
ta (Alder and Hancock, 1854) has scattered irregularly shaped white spots on the cerata, 
rhinophores and oral tentacles, and the ceratal digestive gland duct may be yellow, pink or light 
brown in colour (Gosliner and Millen, 1984) which is different from the opaque salmon color cer- 
ata of Cuthona riosi. Cuthona viridis (Forbes, 1840) has opaque white pigment scattered on 
rhinophores and oral tentacles, the digestive gland duct is green with some black specks (Millen 
1989) and Cuthona virens (MacFarland, 1966) has deep green ceratal cores with yellowish tips and 
streaks between the oral tentacles (MacFarland 1966), these colorations contrast with the opaque 
salmon cerata of Cuthona riosi. 

Other regions of the world have species of Cuthona with white body color. Those with the 
most similarities to Cuthona riosi will be compared. 

Cuthona barbadiana Edmunds and Just, 1983 is known from western Europe and the Mediter- 
ranean: the color of the body is white, the cerata are color pink with vertical white lines on cerata 
and the cephalic region of the body has pink lines as well (Edmunds and Just 1983). Cuthona 
caerulea (Montagu, 1804) reported for Western Europe and the Mediterranean, the digestive gland 
can be seen through the cerata, and it varies from black, shades of blue, to green with a subtermi- 
nal yellow, red or orange band (Thompson and Brown 1984). Cuthona diversicolor Baba, 1975 is 
known from Japan and Hong Kong; it has a white body, orange cephalic region, orange spots, green 
cerata with white tips and orange rings (Baba 1975). Cuthona genovae O’Donoghue, 1926 is 
known from the Mediterranean Sea and the Atlantic, the body is translucent white with opaque 
white markings, with a distinctive symmetrical pattern of orange streaks on the dorsum and a broad 
yellow median band running from between the rhinophores back to the heart. The coloration of the 
rhinophores and oral tentacles is distally yellow, with a medial orange band and basally clear. The 
cerata have a broad subapical yellow band, the ceratal wall is translucent clear, with the digestive 
gland visible through it, sometimes with patches of white dusting or white spots (Brown 1980). 
Cuthona gymnota (Couthouy, 1838) is reported for the North Atlantic and the Mediterranean; the 
color of the body is translucent white, but it lacks the opaque white patches. The cerata are reddish 
pink with clear tips but they do not have the black base of the cerata. The rhinophores are white 
and the oral tentacles are short (Thompson and Brown 1984). Cuthona pinnifera (Baba, 1949) 
known from Japan and Hawaii (Gosliner 1980) is clear with opaque white; however it has annu- 
late rhinophores and irregularly bulbous cerata (Gosliner 1980). Cuthona pupillae (Baba, 1961) is 
known from Japan; the color of the body is translucent white with a yellow tint, with opaque white 
patches on the body, dorsum covered with minute white spots, the cerata are irregularly inflated, 
proximally clear, with a medial opaque yellow band and an opaque white tip. The rhinophores and 
oral tentacles are thin and tubular, with a red band at the distal third (Baba 1961). Cuthona purpu- 
reoanulata (Baba 1961), known from the Indopacific, has a white body, but it is characterized by 
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the bright purple subapical ring on the cerata, and the pair of purple rin gs on the smooth rhinopho- 
res and the oral tentacles (Brown 1980). 


Family Pleurobranchidae Gray, 1827 
Genus Berthella Blainville, 1825 


Berthella grovesi Hermosillo and Valdés, sp. nov. 
Figures 1B, 4-5. 


MATERIAL EXAMINED.— HOoLotyre: Zihuatanejo, Guerrero, Mexico, 11 November 1976 (CASIZ 
76021). 

PARATYPES: 2 specimens collected together; 23 (dissected) and 11 mm long, Majahuitas, Bahia de Ban- 
deras, Pacific coast of Mexico (20°29.111’N, 105°35.057'W), 29 May 2004 (LACM 3102). 

EXTERNAL MORPHOLOGY .— The body is oval, the paratypes measuring 23 * 16 mm and I1 
6 mm. The mantle protrudes over the wide foot, covering the gill completely and oral veil and 
rhinophores partially. The mantle 
is covered with tubercles, large 
and small tubercles are observed 
distributed irregularly on the 
mantle. The mantle does not have 
an anterior notch. The internal 
shell cannot be seen through the 
mantle. The rhinophores are 
rolled, short and stout, joined 
basally. The foot is bilabiate 
anteriorly. The oral veil is round- 
ed, with the corners protruding 
slightly from the mantle. The gill 
is located on the right side of the 
body, lying longitudinally be- Ficure 4. Berthella grovesi sp. nov. A. Reproductive system. B. Detail of 
tween the mantle and the foot, it the gill. Abbreviations: a, anal opening; am, ampulla; be, bursa copulatrix; dd, 
is attached to the body for more  deferent duct; fg, female gland; pg, penial gland; pr, prostate; sr, receptaculum 
than half front of its length. The seminis; vg, vagina. Scale bar = 1 mm. 
gill is bipinnate, with 22 pinnae on either side of the rachis (Fig. 4B). The rachis is smooth. The 
anus is situated dorsal to the central area of the gill. A pedal gland was not observed at the poste- 
rior end of the foot. 

The ground color varies from a light to a darker pink-brown. Both large and small tubercles 
are lighter than the rest of the dorsum, which gives the animal the aspect of mottling. A few of the 
large tubercles have a dark brown spot on the highest part of the tubercle, surrounded by an opaque 
white ringlet. These ringlets are the most distinctive characteristic in the coloration of this species. 
They are present in all specimens observed but the numbers and distribution varies amongst indi- 
viduals, from numerous, to only a few. 

Internal anatomy.— Shell: The shell is located centrally in the dorsal area, fully internal. The 
shell is elongate, there is evidence of low comarginal undulations overlain by radial rays of elon- 
gate pustules. The axial growth lines are clearly visible (Fig. 5E, F, G). 

Radula and jaws: The radular formula was 83  56.0.56 for the 23 mm long paratype (Fig. 5A, 
B and C). The teeth are smooth hook shaped, with a wide base. The teeth of the central portion of 
the radula (Fig. 5A) are of the same size and shape of the ones in the middle portion of the half- 
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FicureE 5. Berthella grovesi sp. nov., paratype 23 mm long (LACM 3102), scanning electron micrographs of the radu- 
la, jaw and shell. A. Radular teeth, central portion of the radula, scale bar = 50 um. B. Outer most radular teeth, scale bar 
= 50 um. C. Lateral teeth, middle portion of the half row, scale bar = 50 um. D. Detail of the jaw platelets, scale bar = 100 
uum. E, Complete shell, scale bar = 1 mm, F. Detail of the protoconch, scale bar = 300 pm. G. Detail of the sculpture, scale 
bar = 50 um 
row and outer most ones (Fig. 5B and 5C). The jaw platelets are slender, rounded and close-set 
(Fig. 5D) and lack any denticles. 

Reproductive system: The reproductive system is triaulic (Fig. 4A). The mass of the female 
gland is large, adjacent to the remaining genital organs. The nidamental opening has its own ori- 
fice at the genital atrium. The prostate is narrow, elongate and highly convoluted; it is connected 
to a wide and tubular penial gland and to a thin and elongated duct that becomes the deferent duct, 
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which widens into the distal ejaculatory portion. The ampulla is elongate, tubular shaped with some 
convolutions. The Ampulla divides in the oviduct, connecting with the female gland and the penial 
gland. The penial gland is wide, elongate; it is connected to a tubular shaped, thin and elongated 
duct that folds over and becomes the deferent duct, which widens and then narrows in the distal 
ejaculatory portion. The vagina is elongated and thin, without convolutions, it exits between the 
deferent duct and the nida- mental openings. The vagina divides into the bursa copulatrix and the 
receptaculum seminis. The bursa copulatrix is large and spherical while the receptaculum seminis 
is smaller and pyriform. 

GEOGRAPHIC RANGE.— This species has been observed in Isla Isabel, Nayarit; Bahia de Ban- 
deras, Jalisco-Nayarit; Manzanillo, Colima; Caleta de Campos, Michoacan; Pacific coast of Mex- 
ico and Parque Nacional de Coiba, Panama as Berthellina sp. 1 in Behrens and Hermosillo (2005) 
and Hermosillo et al. (2006). 

NATURAL HISTORY.— Specimens of this species were found under rocks in the shallow subti- 
dal. 

ETYMOLOGY.— We named this species in recognition of our friend and colleague Lindsey 
Groves, collections manager of Malacology of the Natural History Museum of Los Angeles Coun- 
ty who has been supportive of our research over the years, helped with the curation of specimens, 
and provided invaluable advice and assistance for this paper. 

REMARKS.— The placement of this species in Berthella is based upon the presence of several 
diagnostic features of the genus, as discussed by Willan (1987) and Gosliner and Bertsch (1988) 
such as oval body with smooth dorsum, presence of a wide oral veil and rolled rhinophores, which 
are partially covered by the mantle; a bipinnate gill on the right side with lies longitudinally 
between the mantle and the foot; fully internal shell; large radula, with no rachidian tooth and 
smooth lateral teeth; smooth blades to the mandibular elements; triaulic reproductive system with 
receptaculum seminis and distinct prostate; anus situated in front of the middle of the suspensory 
membrane of the gill. 

There are 16 species of Berthella known from the world’s oceans; occurring widespread geo- 
graphically and bathymetrically (Willan 1987; Gosliner and Bertsch 1988; Cervera et al. 2000). 
Several species are common in the intertidal and shallow subtidal zones. 

Berthella grovesi is clearly distinct from all the other known species of the genus. No other 
species presents the characteristic tubercles, with dark spots in the middle of thick opaque white 
ringlets. The radula of Berthella grovesi is different from others because the size and shape of the 
teeth remains constant along the 56 teeth per half row. The jaw platelets are slender, rounded and 
close-set. 

There are six other species of Berthella known for the eastern Pacific. All these species have 
coloration in the white-yellow-brown shades. Some of them present white spots, lines or markings. 
In Berthella californica (Dall, 1900), the body is translucent white with minute and dense opaque 
white spots on mantle, oral veil and foot. Edge of mantle and foot with an opaque white line, the 
gill is tuberculate (Gosliner and Bertsch 1988). The radular teeth are more pointed, the outer later- 
al teeth almost tubular, slightly hooked. Berthella agassizi (MacFarland, 1909), is translucent red- 
dish brown to pink with scattered opaque white spots (Gosliner and Bertsch 1988), the most char- 
acteristic difference with Bethella grovesi is in the jaw elements, they have one central pointed cusp 
with six denticles per side of each element (Gosliner and Bertsch 1988). Berthella martensi (Pils- 
bry, 1896) shows a wide variation in color, has the ability to autotomise large sections of its man- 
tle when disturbed. The dorsum is smooth and of a clear color with dark pockadots, or dark col- 
ored with light polkadots, the jaw platelets are similar to those of Berthella grovesi but the radular 
teeth are remarkably different, they have the shape of smooth hooks that sharply curve toward the 
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growing end of the radula (Gosliner and Bertsch 1980). Berthella stellata (Risso, 1826) has a 
translucent white background with a network of white lines around low pustules. The brownish vis- 
cera is visible through the mantle wall with a white cross-like mark in the center of the mantle, the 
jaw elements have three to four denticles per side of the cusp, while those of B. grovesi are smooth 
(Gosliner and Bertsch 1988). Berthella strongi (MacFarland, 1966) is whitish, to yellow or clear 
brown, with a smooth dorsum; the jaw platelets have three large denticles on either side of the cusp 
(Gosliner and Bertsch 1988). Berthella platei (Bergh, 1898) is known in South America, from 
Chile to Patagonia (Schrédl 1999). It has an orange-yellowish coloration, which is different from 
the pale brown color of Berthella grovesi. Nonetheless, the most distinct characteristic of these two 
species are the jaw platelets, being smooth for Berthella grovesi and denticulate with three denti- 
cle per side of the cusp for Berthella platei (Schrédl 1999). 

Berthella grovesi should also be compared with species from other regions that have similar- 
ities. Berthella ocellata (delle Chiaje, 1828) is known from the Atlantic and Mediterranean 
(Cervera et al. 2000). It is tan colored and has whitish spots surrounded by white oval rings (Cat- 
taneo-Vietti 1986), it is the most similar in coloration to Berthella grovesi. Berthella ocellata has 
a smooth dorsum except where the white spots and rings are present while Berthella grovesi is fully 
tuberculate. In Berthella ocellata the shell is visible through the mantle. The white spots in Berthel- 
la ocellata are larger, more numerous and regular, of a brighter white (Cattaneo-Vietti 1986) than 
those in B. grovesi and lack the dark spots present in the later. The internal anatomy of these species 
is also distinct. The radular teeth of Berthella ocellata have a very wide base but short cusps and 
have more pronounced hooks (Cervera et al. 2000) than those of Berthella grovesi. The jaw plate- 
tles of Berthella grovesi are more rounded, tapering gently instead of those more pointy cruciform 
of Berthella ocellata that taper abruptly. The jaw platelets of Berthella grovesi are more numerous 
and close-set than those of Berthella ocellata (Cattaneo-Vietti, 1986). 

Berthella aurantiaca (Risso, 1818) known from the Atlantic and Mediterranean is yellow to 
light reddish (Gantés 1956) as opposed to brown as Berthella grovesi, the dorsum is smooth with 
calcareous deposits, it lacks the dark spots and white ringlets of Berthella grovesi. The jaw plate- 
lets are pointy, with three to four denticles per side (Cattaneo-Vietti 1986). Berthella africana (Pro- 
vot-fol, 1953) from the Mediterranean and Atlantic is orange with multiple dark subdermical spots 
(Cervera et al. 2000). Berthella canariensis Cervera et. al., 2000 is known only from the Canary 
Islands, the mantle is grey and smooth, with black and opaque white spots scattered over the dor- 
sal surface; the black spots are more numerous than the white. Berthella canariensis has a tuber- 
culate gill rachis (Cervera et al. 2000). Berthella plumula (Montagu, 1803) from the northeastern 
Atlantic and Mediterranean, pale lemon-yellow to orange, often with net-like markings in the 
middle of the smooth dorsal mantle, stellate calcareous spicules are present in the skin (Thompson 
1988). Berthella medietas Burn, 1962, from Australia and New Zealand, pale, brownish-orange 
mantle, highly porous texture, with scattered white spots and a dark black-brown central patch 
from the digestive gland showing through the body wall, sinuous anterior margin of the oral veil, 
jaw elements with denticles (Willan and Bertsch 1987). Berthella pellucida (Pease, 1860) from the 
Indopacific, the color is translucent and pale honey brown, with white specks, mantle covered with 
pores and glands, the jaw elements are rather smooth. The outermost radular teeth are elongated 
and sharply curved (Willan 1984). 


ACKNOWLEDGMENTS 


Roberto Chavez, Buceo Vallartech, ITMAR No. 6, Centro Universitario de la Costa and Cen- 
tro Universitario de Ciencias Biologicas y Agropecuarias, Universidad de Guadalajara provided the 


HERMOSILLO & VALDES: TWO NEW OPISTHOBRANCH MOLLUSKS 53] 


means for the field work. Two anonymous reviewers provided constructive criticisms on the 
manuscript. This paper has been supported in part by the National Science Foundation PEET grant 
“Phylogenetic Systematics of Nudibranchia” (DEB-0329054) to Terrence M. Gosliner and the 
Junior author. The SEM work was conducted at the Natural History Museum of Los Angeles 
County, supported by the National Science Foundation under MRI grant DBI-0216506 to the junior 
author and collaborators. 


LITERATURE CITED 


ANGULO-CAMPILLO, O. AND A. VALDES. 2003. A new species of Cuthona Alder and Hancock. 1855, from the 
Gulf of California, Mexico (Opisthobranchia: Nudibranchia: Tergipedidae). The Veliger 46:179-182. 
BaBA, K. 1961. Three new species of the genus Catriona from Japan (Nudibranchia — Eolidacea). Publica- 

tions of the Seto Marine Laboratory 9:121-128, pls. 14-15. 

Baba, K. 1975. Description of Trinchesia diversicolor spec. nov. from the Japan Sea coast of Middle Japan 
(Nudibranchia: Eolidoidea (Cuthonidae). The Veliger 17:251-254. 

BEHRENS, D.W. 1985, A new species of Cuthona from the Gulf of California. The Veliger 27:418-422. 

BEHRENS, D.W. 1987. Two new aeolid nudibranchs from Southern California. The Veliger 30:82-89. 

BEHRENS, D.W. 1991. Pacific Coast Nudibranchs. Sea Challengers, Monterey, California, USA. 107 pp. 

BEHRENS, D.W., AND A. HERMOSILLO, 2005. Eastern Pacific Nudibranchs: A Guide to the Opisthobranchs 
from Alaska to Central America. Sea Challengers, Monterey, California, USA. 137 pp. 

Brown, GH. 1980. The British species of the aeolidiacean family Tergipedidae (Gastropoda: Opistho- 
branchia) with a discussion of the genera. Zoological Journal of the Linnean Society 69:225-255. 

CATTANEO-VIETTI, R. 1986. On Pleurobranchomorpha from Italian seas (Mollusca: Opisthobranchia). The 
Veliger 28:302-309, 

CERVERA, J.L., T.M. Gostiner, J.C. GarctA-Gomez, AND J. ORTEA. 2000. A new species of Berthella 
Blainville, 1824 (Opisthobranchia: Notaspidea) from the Canary Islands eastern Atlantic Ocean), with a 
re-examination of the phylogenetic relationships of the Notaspidea. Journal of Molluscan Studies 
66:301-311. 

Dayrat, B. 2005. Advantages of naming species under the Phylocode: an example of how a species of Dis- 
codorididae (Mollusca, Gastropoda, Euthyneura, Nudibranchia, Doridina) may be named. Marine Biolo- 
gv Research |:216-232. 

EpMuNDs, M., AND H. Just. 1983. Eolid nudibranchiate mollusca from Barbados. Journal of Molluscan Stud- 
ies 49:185-203 

GOSLINER, T.M. 1980 The systematics of the Aeolidacea (Nudibranchia: Mollusca) of the Hawaiian Islands, 
with descriptions of two new species. Pacific Science 33:37-77. 

GOSLINER, T.M. 1981. A new species of tergipedid nudibranch from the coast of California. Journal of Mol- 
luscan Studies 47:200-205. 

GOSLINER, T.M., AND H. BERTSCH. 1988. A review of the genus Berthella (Opisthobranchia: Notaspidea) from 
the Pacific Coast of North America. The Veliger 31:46-67. 

GOSLINER, T.M., AND H. BERTSCH. 2004. Systematics of Okenia from the Pacific Coast of North America 
(Nudibranchia: Goniodorididae) with descriptions of three new species. Proceedings of the California 
Academy of Sciences, ser. 4, 55:414—-430. 

GOSLINER, T.M., AND S.V. MILLEN. 1984 Records of Cuthona pustulata (Alder & Hancock, 1854) from the 
Canadian Pacific. The Veliger 26:183-187. 

HERMOSILLO-GONZALEZ, A. 2006. Ecologia de los opistobranquios (Mollusca) de Bahia de Banderas, 
Jalisco-Nayarit, México. Ph.D. Dissertation. Universidad de Guadalajara, Guadalajara, Jalisco, México. 
157 pp. 

HERMOSILLO, A., AND A. VALDES. 2004. Two new species of dorid nudibranchs (Mollusca, Opisthobranchia) 
of Bahia de Banderas and La Paz, México. Proceedings of the California Academy of Sciences, ser. 4, 
55:550-560. 

HERMOSILLO, A., AND A. VALDES, 2007a. Five new species of aecolid nudibranchs (Mollusca, Opisthobranchia) 
from the tropical eastern Pacific. American Malacological Bulletin 22:119-137. 


532 PROCEEDINGS OF THE CALIFORNIA ACADEMY OF SCIENCES 
Series 4, Volume 59, No. 13 


HERMOSILLO, A., AND A. VALDES. 2007b. A new Polycera (Opisthobranchia: Mollusca) from Bahia de Bande- 
ras, México. Proceedings of the California Academy of Sciences, ser. 4, 58:477-484. 

HERMOSILLO, A., D.W, BEHRENS, AND E, Rios-JARA, 2006. Opistobranquios de México. Guia de babosas mari- 
nas del Pacifico, Golfo de California y las islas ocednicas. Guadalajara, Mexico: Direccion de Artes 
Escénicas y Literatura, Universidad de Guadalajara México. 144 pp. 

MACFARLAND. F.M. 1966. Studies of the opisthobranchiate mollusks of the Pacific coast of North America. 
Memoirs of the California Academy of Sciences, No. 6. 546 pp. 

Marcus, Er. 1961. Opisthobranch mollusks from California. The Veliger 3(Suppl.):1—85, pls. 1-10. 

MILLEN, S.V. 1986. Northern, primitive tergipedid nudibranchs, with a description of a new species from the 
Canadian Pacific. Canadian Journal of Zoology 64:1356—1362 

MILLEN, S.V. 1989. Opisthobranch range extensions in Alaska with the first records of Cuthona viridis 
(Forbes, 1840) from the Pacific. The Veliger 32:64-68. 

MILLEN S., AND A. HERMOSILLO. 2007. The Genus Flabellina Voight, 1834 (Mollusca: Opisthobranchia) from 
Bahia de Banderas (Pacific Coast of Mexico) with ecological observations, the description of a new spe- 
cies and the redescription of Flabellina cynara. Proceedings of the California Academy of Sciences, ser. 
4, 58:543-559. 

SCHRODL, MICHAEL. 1999. The genus Berthella Blainville, 1825 (Notaspidea, Pleurobranchidae) from Magel- 
lanic waters. Journal of Molluscan Studies 65:399-409, 6 figs., | pl. 

Tuompson, T.E. 1988. Molluses: Benthic Opisthobranchs (Mollusca: Gastropoda). Synopses of the British 
Fauna (New Series), No. 8. 2"4 ed. E.J. Brill and W. Backhuys, Leiden, Netherlands. 356 pp. 

THompson, T.E.. AND GH. Brown. 1984. Biology of Opisthobranch Molluscs, Vol. 2. Ray Society. London, 
UK, 229 pp., 41 pls. 

WILLAN, R.C. 1984. The Pleurobranchidae (Opisthobranchia: Notaspidea) of the Marshall Islands, Central- 
West Pacific Ocean. The Veliger 27:37-S3. 

WILLAN, R.C. 1987. Phylogenetic systematics of the Notaspidea (Opisthobranchia) with reappraisal of fami- 
lies and genera. American Malacological Bulletin 5:215-242. 

WILLAN, R.C., AND H. BerTscH. 1987. Description of a new pleurobranch (Opisthobranchia: Notaspidea) from 
Antarctic waters with a review of notaspideans from southern polar seas. The Veliger 29:292-302, 

WILLIAMS, G.C., AND T.M. GosLINER. 1979. Two new species of nudibranchiate molluscs from the west coast 
of North America, with a revision of the family Cuthonidae. Zoological Journal of the Linnean Society 
67:203-223. 


Copyright © 2008 by the California Academy of Sciences 
San Francisco, California, U.S.A. 


CALIFORNIA ACADEMY OF SCIENCES 
PROCEEDINGS SERIES 


INSTRUCTIONS TO AUTHORS 


Authors planning to submit papers for consideration for publication in the Academy’s Proceedings, Occasional Papers, or 
Memoir series must follow the directions given below in preparing their submissions. Under some circumstances, authors may not 
be able to comply with all the computer-based requirements for submission. Should this be the case, please contact the Editor or 
Associate Editor for guidance on how best to present the materials. 

The Scientific Publications Office of the Academy prepares all materials for publication using state-of-the-art, computer- 
assisted, page-description-language software. Final copy is sent to the printer for printing. The printer does not modify the files 
sent for printing. Therefore, it falls to the authors to check carefully page proof when it is returned for approval. Ordinarily, all 
communication with authors is done via email and galley and page proofs of manuscripts, including figures, are transmitted as 
attachments to email communications. Again, exceptions to this will be made in the event that an author is unable to communi- 
cate in this way. 

Authors are expected to provide digital copies of both manuscript text files and images, as well as a paper printout of their 
manuscript. Please note the following: 

Text: Text can be in Microsoft Word, as a Word document file, WordPerfect, also as a WP document file, or, best of all, as 
an “rtf” (rich text format) file, which can be produced by most word processors. Authors who use non-standard fonts must include 
file copies of those fonts so that their symbols can be reproduced accurately. However, it is strongly recommended that the type 
style “New Times Roman” be used throughout and that the Symbols and Bookshelf Symbol | and 3 fonts be used for such items 
as d, 2, %, 1, ete. Note, words must not be typed in all capital latters either in the text or bibliography; small caps are acceptable. 

IMAGES: Images should be in either JPG (JPEG), or TIF (TIFF) format. Resolution for grayscale images should be at least 
600 ppi (1200 ppi if possible, especially for photomicrographs), and 300 ppi (600 ppi acceptable) for color. All images should be 
sized so that none exceeds a maximum print size of 5.5"x 7.875" (140 mm = 200 mm). 

TABLES: Our processing software allows for direct importation of tables. This reduces the chances for errors being introduced 
during the preparation of manuscripts for publication. However, in order to use this feature, tables must be prepared in Microsoft 
Excel or in Microsoft Word using Word’s table feature; do not prepare tables using tabs or space bars. Complex tables not pre- 
pared as described above will be returned to the author for revision. 

DIGITAL FILES: IBM or MAC formatted disks will be accepted subject to the following conditions: (a) floppy disks must not 
exceed 1.4 mb and (b) zip disks, preferably IBM format, must not exceed 100mb. Authors are encouraged to submit their digital 
files on CD-ROM (CD-R formatted disks NOT CD-RW) inasmuch as these can be read by nearly all CD-ROM drives. 

FILE NAMING PROTOCOLS: To facilitate the handling of digital files submitted by authors, the following file-naming conven- 
tions are to be followed: text files should bear the author’s last name (in the case of multiple authors, only the first author’s name) 
followed by a space and a date in the format mmyy (e.g., 0603 for June 2003) to yield a file name such as Gosliner 0603.doce or 
Williams 0603.rtf. If an author has submitted two or more manuscripts and must distinguish between them, then the naming 
should include an additional numeral: Gosliner! 0603.doc for the first manuscript, Gosliner2 0603.doc (or .rtf) for the second. 
Figures should follow similar conventions, as follows: Gosliner F1 0603.tif, Gosliner F2 0603.tif, for figures in the first manu- 
script and, if more than one manuscript, then Goslinerl F1 0603.tif etc. for the figures associated with the first manuscript and 
Gosliner2 F1 0603.tif etc. for those with the second. Following these conventions will insure that figures submitted by one author 
are always maintained distinct from those submitted by another. Tables submitted as Excel files should follow the same naming 
conventions except the file type designation will be “.xls”: e.g., Gosliner T1 0603.xls. Please note that extraneous periods are 
omitted in file names. 

BIBLIOGRAPHY FORMAT: Three bibliographic styles are accommodated in the Academy’s scientific publications, one com- 
monly used in scientific journals publishing papers in systematic and evolutionary biology, a second used mainly in the geologi- 
cal literature, and lastly, the format most commonly used in the humanities by historians of science. On request, the author will 
be sent a style sheet that includes samples of the three formats. Authors are also encouraged to examine a copy of the latest pub- 
lished Proceedings. In all instances, however, authors should not abbreviate journal names but spell them out completely. For 
books, the reference must include the publisher and city of publication. It is recommended that the total number of pages in the 
book also be given. 


SUBSCRIPTIONS 

The Proceedings series of the California Academy of Sciences is available by exchange or subscription. For information on 
exchanges, please contact the Academy Librarian via regular mail addressed to the Librarian, California Academy of Sciences, 
55 Music Concourse Drive, Golden Gate Park, San Francisco, CA 94118 U.S.A. or via email addressed to 
Icurrie@calacademy.org. Subscription requests, including information on rates, should be addressed to Scientific Publications. 
California Academy of Sciences, 55 Music Concourse Drive, Golden Gate Park, San Francisco, CA 94118 U.S.A. or via email to 
the Editor at scipubs@calacademy.org. 

Subscription price for 2008: $65 (US) plus $10 for mailing to U.S. and Canadian addresses and $20 to all others. 

The Occasional Papers and Memoirs are not available by subscription. Each volume is priced separately. Occasional 
Papers, Memoirs, and individual issues of the Proceedings are available for purchase through the Academy’s Office of Scientific 
Publications. 


Pre COMMENTS ee Ce _ : fe 
Address editorial correspondence or requests for pricing information to the Editor, Scientific Publications Office, California 
Academy of Sciences, 55 Music Concourse Drive, Golden Gate Park, San Francisco, CA 94118 U.S.A. or via email to the Editor, 
Scientific Publications, at scipubs@calacademy. 


TABLE OF CONTENTS 


WoIJCIECH J. PULAWSKI AND MICHAEL A. PRENTICE: A Revision of the Wasp Tribe 


Palarini Schrottky, 1909 (Hymenoptera: Apoidea: Crabronidae) 


Davip H. KAVANAUGH AND JAMES R. LABONTE: Discovery of Nebria brevicollis (Fabricius) 
(Coleoptera: Carabidae: Nebriini), a European Ground Beetle, Established in the 


Willamette Valley, Oregon 


RICARDO KRIEBEL, REINALDO AGUILAR, AND FRANK ALMEDA: A New and Threatened 


Arborescent Miconia (Melastomataceae: Miconieae) from the Osa Peninsula, Costa Rica . 489 


Davib W. GREENFIELD AND JOHN E. RANDALL: Eviota tigrina, a New Goby from Tonga 
(Teleostei: Gobiidae) 


RAMON ANDRES LOPEZ PEREZ: Fossil Corals from the Gulf of California, Mexico: Still a 


Depauperate Fauna but it Bears More Species than Previously Thought 


ALICIA HERMOSILLO AND ANGEL VALDES: Two New Species of Opisthobranch Mollusks 


from the Tropical Eastern Pacific 


